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WARRANTY AND SERVICE POLICY insert 


SECTION I 


INTRODUCTION 


Carefully remove your OMNI from the packing carton and examine it for signs 
of shipping damage. Should any shipping damage be apparent, notify the deliver- 
ing carrier or dealer, immediately, stating the full extent of the damage. It is 
recommended that you keep the shipping cartons. In the event that storage, mov- 
ing, or reshipment becomes necessary, they come in handy. Accessory hardware, 
cables, etc., are packed with the OMNI. Make sure that you have not overlooked 


anything. 


The OMNI is a medium power transceiver employing the latest techniques in 
solid state technology. Model 546 features digital frequency readout which in- 
herently, contains a crystal.oscillator for accuracy. 


As shipped from the factory, the OMNI contains all necessary crystals for 
transceive operation in the 160, 80, 40, 30, 20, 15, and 10 meter amateur.bands. 
Crystals for 18 and 24.5 MHz will be available from TEN-TEC when these bands be- 
come available. 


The OMNI is extremely versatile. Although essentially a fixed station, it 
is equally at home when used mobile or portable. It operates from 12-14 volts 
dc or from 115/230 volts ac with an external power supply. 


As you become more familiar with the operation of your OMNI, you will value 
the built-in operating conveniences more and more. "Tune-O-Matic" band changing 
completely eliminates transmitter tune-up. The panel meter automatically switch- 
es from an "S" meter to an SWR meter when transmitting. The normal sideband is 


selected, whether it be upper or lower, according to the band in use. Indicator 
light emitting diodes (LEDs) are provided for offset tuning (OT) and automatic 
level control (ALC). These are just a few of the many features you will enjoy. 


All in all, the OMNI is designed for active, serious amateurs. 


CONDENSED OPERATING INSTRUCTIONS 


The following instructions will enable the operator to quickly place the 
OMNI into operation.,, For a more detailed description of the controls and their 
functions, refer tosSECTION LiL. 


FRONT PANEL CONNECTIONS 


MIC - For SSB operation, plug a high impedance dynamic, ceramic, or crystal mi- 
crophone, such as the TEN-TEC Model 215P Microphone, into this jack. Ampli- 
fied microphones can be used if the output level is adjusted to a low enough 
value to prevent the microphone channel from overloading. 


Use standard 1/4" stereo type phono plug -- tip to PTT switch; band to mi- 
crophone signal; barrel to ground. Use shielded cable to prevent rf pickup. 
PTT switch should be SPDT type which shorts out microphone in the receive 
mode. 


REAR PANEL CONNECTIONS 


POWER - Use a 12 to 14 VDC power source capable of delivering 18 amperes, well 
regulated. When powering from a TEN-TEC power supply such as the Model 280 
or 255, interconnect units with the cable supplied. When other supplies or 
a battery are used, pin connections to the power socket are: 


Pin 1 - Negative 12-14 volts (GND); Pins 2 & 3 - Power Switch 
Pin 4 —- Positive 12-14 VDC. 


Power Switch contacts, Pins 2 and 3, should not be used to switch the high 
current de directly, due to switch contact ratings and voltage drop across 
the switch. If it is desired to switch power on and off from the front of 
the transceiver, use these pins to switch the primary ac voltage in cases 
where an ac power pack is used, or to actuate an intermediate relay such as 
the Guardian 200 Series or Potter Brumfield PR3DY0, either of which have 
sufficient current handling contact ratings in 12-14 VDC installations. 


For minimum cable loss, use number 12 or 14 gauge wire for the plus and 
minus leads. Smaller gauge wire can be used for the switch leads. 


When operating the OMNI fixed, portable, or mobile with an external pow- 
er supply or any source other than a TEN-TEC power supply, the pro- 
tective circuitry for the final amplifier, being in the TEN-TEC ac power 
supplies, is not present. In order to protect the final amplifier, it is 
necessary to limit any over-current that may be caused by excessive drive 
or improper antenna matching. This may be accomplished by inserting TEN- 
TEC Model 1140 Circuit Breaker in series with the twelve volt supply line. 
The circuit breaker will also function as an external on/off switch. 


ANTENNA - Connect a 50 to 75 ohm, unbalanced resonant antenna, such as a beam, 
dipole, or vertical. Balanced antennas and those with higher impedances 
should be matched with an antenna tuner such as the TEN-TEC Model 247 
Antenna Tuner. 


RECEIVE-TRANSCEIVE SWITCH - For normal transceiver operation, position this 
switch in the TRANSCEIVE position. If an external amplifier or a sepa- 
rate receiving antenna is to be used, refer to the detailed instructions 
in SECT LONALE. (Use a small probe to actuate switch. Raised bezel pre- 
vents accidental throwing of switch.) 


KEY - For cw operation, connect a straight key, bug, or electronic” keyer such 
as TEN-TEC Model 645 ULTRAMATIC to this jack. Electronic keyers other 
than TEN-TEC models preferably should be of the reed relay type, since a 
low resistance to ground contact is required on the KEY line for proper 
transmitter keying. 


FRONT PANEL CONTROLS 


INITIAL TRANSMITTER CONTROL SETTINGS - CW or SSB 


1.) Select desired band or band segment with BAND switch. 

2.) Tune dial to frequency of operation. 

J.) eoet ALGECOnNtCroL fully clockwise. 

4.) Push POWER switch, located on_ AF Pontrol, inte 

5.) Rotate MODE switch to LOCK position. 

6.) Rotate DRIVE control until ALC light glows. 

7.) Observe SWR reading on meter. For efficient operation, SWR should 
ber lesstthan 37 tol. tf it isn't, make alteration to-antenna= sys- 


tem to reduce SWR. 


8.) Switch MODE switch to desired mode -- SB-N or CW. In SB-N, select 
either VOX or PTT switch position. For cw operation, the setting 
of the DRIVE control in the LOCK mode, step 6 above, is correct set- 
ting. In ssb, DRIVE control setting should be readjusted so that 
the ALC indicator just lights on voice peaks. 


INITIAL RECEIVER CONTROL SETTINGS 


1.) Select desired band and frequency. 

2.) Rotate RF control fully clockwise and push knob in. 

3.) Advance AF control to suitable audio level. 

4.) Rotate NOTCH control fully clockwise. 

5.) Set XTAL switch to 2.4 kHz position, AUDIO switch to 0. 
6.) Set MODE switch to CW or SB-N. 


7.) Peak RESONATE control for maximum receiver sensitivity. 


SPECIFICATIONS 
GENERAL 
PREQUENCY COVERAGE =-1.8=2:3, 3.5-4.0,-7.0-7.5, LOSO= LOSS 1420204 55,.21.0= 


21.5, 28.0-28.5, 28.5-29.0, 29.0-29.5, 29.5-30.0 MHz transceive. (VFO pro- 
vides approximately 40 kHz overrun on each band edge.) 


VFO STABILITY - Less than 15 Hz change per F° averaged over a 40° change 
from 70° to 110° after 30 minutes warmup. Less than 10 Hz change from 105 
to 125 VAC line voltage when using a TEN-TEC power supply. 

TUNING RATE - Vernier, 18 kHz per revolution, typical. 


READOUT - Six digit, 0.43" LED numerals. Least significant digit indicat- 
ing 100 Hz green, all others red. 


accuracy - + 100 Hz. 


SEMICONDUCTORS —- 1:LS], 20 IC's, 47 transistors,. 29 diodes, 21 pin diodes, 
6 LED readouts. 


EC BOARDS, — 14 plug=in; “13 “integral: 
CONSTRUCTION - Rigid aluminum chassis. Dark painted aluminum front and rear 
panels, black vinyl covered aluminum top and bottom. Satin etched and ex- 
truded panel trim. Snap-up wire front bail. 
POWER REQUIRED - 12-14 VDC, 850 mA receive, 18.5 A maximum transmit. 
BDEMENSIONS = HWD 5-1/2" x 14-1/4" x 14". 
NET WEIGHT - 14-1/2 lbs. 

RECEIVER 


SENSITIVITY - Tailored from 2.0 uV on 1.8 MHz band to .3 uV on 28 MHz band 
fon P0edaB SEN/N.- 


SELECTEVITY + 8 pole ladder filter. 2.4 kHz bandwidth. 1.7 to 1 Shape 
factor r6/60 CBs With Model 217 installed: 500 Hz ‘bandwidth) 139), £0" 1 


shape factor. With Model 218 installed: 1800 Hz bandwidth, 1.8 to 1 shape 
factor. With Model 219 installed: 250 Hz bandwidth, 2.0 to 1 shape factor. 


AUDIO FILTER SELECTIVITY - Center frequency 750 Hz. One section has 450 
Hz bandwidth, down 10 dB at 400 Hz and 1500 Hz. Four sections have 150 Hz 
bandwidth, down 40 dB at 400 Hz and 1500 Hz. 


INTERMEDIATE FREQUENCY - 9 MHz. 
ANTENNA INPUT - Low impedance, unbalanced. 


AUDIO OUTPUT - 1-1/2 watts @ 4 ohms with less than 2% distortion. 
Built-in speaker, external PHONES jack. 


SPURIOUS RESPONSE - All below equivalent 10 dB S+N/N signal except 1.838 

MHz (less than 15 dB S+N/N), 21.320 MHz (less than 20 dB S+N/N), and 28.980 
MHz (which can be eliminated by using low end of 29.0-29.5 MHz band segment). 
S-METER - Automatically switched on when receiving. 

DYNAMIC RANGE - 90 dB, typical. 

ATTENUATOR - PIN diode, 18 dB, typical, for increased dynamic range. 

OFFSET TUNING - Dual range: MAX -@ kHz, MIN +500 Hz, typical. 


CW FILTER - Built-in. 150 Hz bandwidth centered at 750 Hz. Shape factor 
7.2 to 1 @ 6/60 dB. 3 selectable response curves. 


ZERO BEAT - Disables transmitter offset in cw mode for accurate frequency 
adjustment. 


NOTCH FILTER - 50 GB audio rejection notch filter tunable from 250 HZ to 
greater than 6 kHz. 


NOISE BLANKER - Built-in. High dynamic range i-f type with balanced noise gate 
for minimum switch noise. 


WWV - Reception at 10 MHz. 
TRANSMITTER 


DC POWER INPUT - Max. input power 200 watts @ 14 VDC, cw and ssb. 100% duty 
cycle for up to 20 minutes. 


RF POWER OUTPUT - 85-100 watts, typical. 

OUTPUT IMPEDANCE - 50 ohms, unbalanced. 

MICROPHONE INPUT - High impedance crystal, ceramic, or dynamic. 
T/R SWITCHING - VOX or PTT on ssb. Instant break-in on cw. 


CW SIDETONE - Internally generated. Adjustable tone and volume independent 
of AF control. Operates only in cw mode. 


SSB GENERATION - 9 Mhz, 8 pole crystal ladder filter. Balanced modulator. 
CARRIER SUPPRESSION - 60 dB, minimum. 

SIDEBAND SUPPRESSION - 60 dB, minimum, at 1 kHz tone. 

SPURIOUS OUTPUT - Less than - 40 dB. 

METER - Indicates SWR on transmit. 

CW OFFSET - 750 Hz, automatic. 


ALC CONTROL - Front panel, LED indicator. 


FRONT PANEL CONNECTIONS AND CONTROLS 


Receiver RESONATE; OFFSET; QSK (FAST/SLOW) ; VOX-PTT; OT (MAX/MIN/OFF); OT (RX; 
TRX,. TX); AUDIO and XTAL SELECTIVITY switches, PHONES jack; MLC jack? BAND switch: 
ZERO BEAT (push button); Main Tuning Knob; Vox ANTI; Vox DELAY; Vox GAIN; fee 
BLANKER (pull-on); DRIVE; NOTCH; |'RF gain; ATT. ON-OFF (pull-on);  °*AP gain: BOWER 
ON-OFF (push-on); MODE switch. 


REAR APRON CONNECTIONS AND CONTROLS 


EXTAel/R: jack: sPATCH sINiiack, PATCHROUT jacks.| AUX el2L VDC sexed.) (2)) KEY jack; 
PTT jack; VFO' IN jack; VFO OUT) jack; {ACCESSORIES socket; FUSE (204A)% OGND ter- 
minal; POWER socket; LINEAR socket; RECEIVE-TRANSCEIVE switch; RECEIVE ANTENNA 
jack; ANTENNA coaxial connector; EXT. speaker jack. 


SECTION II 


DETAILED OPERATING INSTRUCTIONS 


REAR PANEL CONNECTIONS 
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POWER SOCKET 


A supply of 12 to 14 VDC capable of supplying 18 amperes, negative grounu 


is required. The OMNI may be operated with any mobile installation having a 


eZ 


volt negative ground battery or powered from an ac supply, such as TEN-TEC Model 


Zo wOreMode ll 2:80); 


For battery operation, as well as operation with any power source other than 


a TEN-TEC power supply, it is recommended that a cable of at least 12 gauge 
ductors be run directly from the battery or power source to the transceiver 
through a circuit breaker of sufficient rating, such as TEN-TEC Model 1140. 


con- 


For fixed station installation, cable length from the power supply should 


be as short as possible and made from 12 gauge wire or larger. The chassis 


should be strapped to a good earth ground system as should all other equipment, 


both as a personal hazard precaution and for optimum performance. 


A power switch is located on the af control and is wired only to pins 2 
and 3 of the four pin power socket on the rear apron. The switch is not in 


series with the power input leads. The switch need not be used for ac opera- 


tion if on-off switching is desired at the power supply location. Or, the 
switch may be connected in series with the 115/230 volt primary lead to the 


sup- 


ply if switching function is desired from the front panel. In this case, the 


power supply switch should permanently be positioned in the "on" position. 


The 


TEN-TEC Models 255 and 280 power supplies, which are designed for use with the 


OMNI, already have provisions for this mode of switching. 


For dc operation, the contact rating of the switch on the AF control is 
NOT sufficiently high to carry the 18 amperes required. Switch contact resi 
tance will result in an appreciable voltage drop across the switch. The ins 
tion of TEN-TEC Model 1140 Circuit Breaker in series with the 12 VDC supply 


s— 
er- 
line 


will protect the final amplifier from over-current conditions and provide an ex- 


ternal on-off switch. 


Pin connections for the power socket are: Pin 1 = GND; Pins 2 and 3 = 
OFF switch; Pin 4. = +12-14 vpC. Pin 1 has a rib on the plastic part of the 
cable connector and Pin 4 has a rib on the chassis connector. 


RAISED RIB 


Lead and terminal in 
,position to be inserted 
into No. 1 position of 
connector shell. 


AMP MATE-N-LOC CONNECTOR DETAIL MALE TERMINALS FEMALE TERMINALS 


ON- 


Separate from strip 
at this point 


\ 


The +12 volt line is fused with a 20 ampere fast-blo fuse, and a high pow- 
er diode is connected across the line to ground in a normally reverse-biased 
polarity. Under these circumstances, the diode does not conduct. If reverse 
polarity is applied, the diode conducts heavily and blows the fuse, thereby 
protecting the transistors and electrolytic capacitors. 


GROUND STRAP 


To reduce the possibility of stray rf pickup on interconnecting cables 
which may cause parasitic oscillations, all station equipment should be well 
grounded to earth. It is also important to strap the equipment chassis togeth- 
er with short, heavy leads, preferably with braid. The strap between the power 
supply and the transceiver also serves to reduce voltage drop on the neg- 
ative 12 volt lead caused by resistance in the connector contacts. In mobile 
installations, connect a ground strap between the rear panel ground lug and 
the automobile chassis (dash board). 


ANTENNA 


Any matched antenna presenting 50 to 75 ohms impedance will load satisfac- 
torily. Random length antennas and open wire feed systems will require a match- 
ing system such as TEN-TEC Model 247 Antenna Tuner. Most popular mobile anten- 
nas will operate without special matching. When they are used as portable an- 
tennas, a good ground system or counterpoise should be provided. The @MNI is 
designed for use with an unbalanced feed system. Coaxial shield is connected 
to the shell and the center conductor to the pin of the PL-259 connector. 


EXT T/R 


This jack is intended to actuate a high power linear amplifier. It is 
derived from a set of normally open contacts of the auxiliary relay located on 
the OT-TR Board. One side of this switch is also at ground potential and there- 
fore should not be used to switch the 115/230 volt line. When operating cw, a 
drop-out delay is incorporated in the relay circuit and is adjustable with a 
thumb potentiometer located on the OT-TR assembly. When operating ssb, this 
drop-out delay is switched out of the circuit. Since this relay does not con- 
trol any of the internal functions of the transceiver, delay is factory set to 
an average value when shipped. It should be adjusted for suitable delay only 
when external equipment is controlled by this relay. 


CAUTION: There are two potentiometers located on the OT-TR assembly. It 
is very important that the setting of the FINAL BIAS ADJUSTMENT not be disturbed. 
Improper setting of this bias potentiometer may result in highly distorted audio 
transmission or output transistors overheating and possibly failing. Refer to 
the OT-TR assembly description in SECTION III for the location of these potenti- 
ometers. 


KEY 


The key actuates a series of circuits on the CONTROL BOARD assembly that 
supply operating voltages to various transmitter and receiver circuits. When 
the key is closed, bias is removed from the receiver stages and applied to the 
transmitter. The receiver antenna circuit is also grounded during transmit 
with a reed relay. There is a small time constant in the audio muting cir- 
cuit to eliminate clicks in the speaker while keying. It is not long enough 
to interfere with the complete break-in feature. The cw sidetone and key oper- 
ate only when the MODE switch is in the cw position. Sidetone volume is inde- 
pendent of the af volume control. It may be set to the desired level with the 
thumb potentiometer accessible through the hole in the bottom plate. A second 
potentiometer adjacent to the level control adjusts sidetone pitch over approx- 
imately one octave. 


For proper transmitter operation, the key line requires a very low resis- 
tance path to chassis, with no appreciable voltage across it. Hence, electron- 
ic keyers utilizing reed relay switching are recommended. Some transistor switch- 
ed keyers may not key the transmitter in the case of negative voltage circuits, 
or may present too high of a saturation de residual voltage in positive voltage 
circuits. Improper keying line conditions may cause lower than rated power in- 
put, improper keying envelope and/or key clicks. Any TEN-TEC keyers whether 
relay or transistor types will key the ®MNI. 


AUX 12 VDC 


Either of these jacks may be used to power external equipment such as an 
electronic keyer or external VFO. The TEN-TEC Model 645 ULTRAMATIC Keyer and 
TEN-TEC Model 243 External VFO are two such items and are available as acces- 
sories to the OMNI. 


Each of these jacks is connected to the +12 VDC tine after the protective 
fuse and is rated at a maximum of 2 amperes @ 12 VDC. If an ac power supply 
is employed, its current capacity must be great enough to supply the transcei- 
ver requirements plus that of any equipment powered through either or both of 
the AUX 12 VDC jacks. 


ACCESSORIES SOCKET 


A nine pin female chassis mounted MOLEX connector is available for inter- 
facing an external VFO, counter or other peripheral equipment to the OMNI. Re- 
fer to main block schematic diagram for pin identifications. 


LINEAR 


This socket consists of a twelve pin female chassis mounted MOLEX connec- 
tor for front panel bandswitching of the TEN-TEC Model 444 linear amplifier or 
antenna relays. Nine band positions corresponding to the 1.8, 3.5, 7.0, 10.0, 
14.0, 18.0, 21.0, 24.5 and four 10 meter segments of the switch, a common ter- 
minal for the switch, a ground, and. "T" voltage are all available. Refer to 
main block schematic diagram for pin identifications. 


PATCH SIN-OUL 


These jacks provide bridging connections to the microphone and speaker 
for an external phone patch. 


The PATCH OUT jack may also be used for driving an external speaker with- 
out disabling the internal speaker. 


RECEIVE ANTENNA 


This jack provides an antenna connection directly to the receiver input. 
It can be disconnected from the transmitting circuits by placing the RECEIVE- 
TRANSCEIVE switch in the RECEIVE position. In this mode, there are no pro- 
tective devices, either back to back diodes or shorting relay, across the re- 
ceiver input. This allows for the use of an external receiver when the switch 
on the rear panel is replaced in the TRANSCEIVE position. 


RECEIVE-TRANSCEIVE 


This switch, in the RECEIVE position, connects the receiver antenna ter- 
minal to the RECEIVE ANTENNA jack directly. It is used when an instant break- 
in linear or separate receiving antenna is used. In the TRANSCEIVE position, 
the receive input is connected to the ANTENNA socket for normal transceiver 
operation. 


VEO -IN-OUT 


These jacks provide means to switch the internal VFO signal on and off 
when using TEN-TEC Model 243 Remote VFO accessory. As shipped from the fac- 
tory, these two jacks are connected externally with a U shaped jumper pin. 


ieee 


This jack is in parallel with the push-to-talk line on the microphone 
jack. It may be used as an external transmit/receive station switch and is 
operable only in the ssb mode. 


2-4 


FUSE 


The fuse is a 3AG, fast-blo, 20 ampere type which is connected in thesry2 
VDC line. Replace with an equivalent type. Do not substitute with a slo-blo 


type’. 
EXTERNAL SPEAKER 


Phone jack for connecting external speaker. 


FRONT PANEL CONTROLS 


RE-AF 


The RF gain controls the bias to the i-f amplifiers. It is used to reduce 
susceptability to overload in the presence of extremely strong signals. The 
AGC is dependent on the setting of the RF control. 


The AF control varies the input level to the audio power amplifier assem- 
bly and should be used in conjunction with the RF control to minimize AGC pump- 
ing. To do this, temporarily set RF control fully clockwise. Adjust AF setting 
while receiving a strong station, S7 or better, to a level just a bit louder 
than desired. Then reduce the level of this station, and all other stations, 
to the desired value with the RF control. In this way, only one setting of the 
AF control need be made. This procedure also eliminates inter-character signal 
blasting when operating cw with QRM present. ; 


POWER ON-OFF 


This push-pull switch is located on the AF control and shorts pins 2 and 
3 of the four pin power connector when pushed in. 


ATT. ON-OFF 

This pull-on switch is located on the RF gain control and inserts an 18 dB 
attenuator in the receiver antenna line for use when strong signals cause se- 
vere overload. 


MODE SWITCH 


The SB-N setting of this switch is used for ssb transmissions on the nor- 
mal side of the carrier frequency. It will provide lower sideband Signals on 


25 


160, 70, and 40 meters, and upper sideband on 10 mHz, 20, 15 and 10 meters. This 
is accomplished by using either the sum or the difference frequencies in the mixer. 


The opposite or reverse sideband can be selected by rotating the MODE switch to 
the SB-R position. In the ssb modes, the transmitter can only be energized by 
shorting the PTT line to chassis. The cw key line is disconnected. 


In the CW position, the sidetone signal is fed to the audio system. Its lev- 
el and pitch can be adjusted with the two adjacent thumb potentiometers, accessi- 
ble through the large hole in the bottom plate. 


In cw, the transmitted frequency is automatically offset 750 Hz from the re- 
ceiver setting. This compensates for the 750 Hz beat note of the received signal 
and puts the transmitter exactly on the received frequency. This 750 Hz frequency 
was selected as the offset to correlate with the center frequency of the cw fil- 
ters. When the received signal is peaked on the S-Meter, the beat note will be 
750. Bz. 


The transmitter can be switched on only by shorting the KEY jack to chassis 
in the cw mode. PTT lines in the MIC jack and the external PTT jack are discon- 
nected. 


The LOCK position of the MODE switch is used for system checks and SWR mea- 
surements. It energizes the transmitter on the cw frequency but does not key the 
sidetone oscillator. 


BAND SWITCH 


ane BAND switch selects the amateur bands of 1.8, 3.5, 7.0, 10.0, 14.0, 21.0, 
and 28.0 to 30.0 MHz. With a full 500 kHz range per band, the marine band in the 
1.8 to 2.3 MHz range is covered. As shipped from the factory, the OMNI contains 
all necessary components for operation on 18 and 24.5 MHz bands as well except for 
crystals. These will be made available when band use is approved. 


MAIN TUNING 


In the Model 546, megahertz, kilohertz, and hundreds of hertz are displayed 
on the six digit LED display. Hundreds of hertz are in green to easily separate 
the fraction of kHz from the rest of the reading. When using TEN-TEC Model 243 
Remote VFO, the display will read the frequency in use at the time. The counter 
can be accurately set to WWV as outlined in SECTION III. The main tuning knob 
skirt has 1 kHz markings to facilitate quick, relatively small fraction excur- 
Sions, such as used when QSYing to avoid QRM, or when passing traffic in net 
operation. (Up or down 5 or 10 kHz is easily accomplished without having to 
read the digital display.) 


Since the VFO shaft is raised from chassis potential to eliminate frequency 
jumping caused by poor sliding contacts, there is a very small hand capacity ef- 
fect on frequency when either dial skirt or knob insert are touched. To elimin- 
ate this effect, grasp only the plastic portion of the main tuning knob, or use 
the finger spinner when fine tuning the VFO. 


OFFSET TUNING - OFFSET SELECT SWITCHES 


The OFFSET control allows independent control of the receive or transmit 
frequency, through two selectable excursion ranges, as determined by the posi- 
tion of the OFFSET SELECT switches. Clockwise rotation. from the center position 
increases the frequency, counterclockwise rotation decreases the frequency. 


Offset tuning is advantageous when several stations are being worked in a 
roundtable, and all are not exactly on the same frequency. The received stations 
can be "zeroed in" with the OFFSET control without upsetting your transmit fre- 
quency. This is termed RECEIVE offset tuning and is engaged by placing the OFF- 
SET SELECT switch in the RX position. Transmit offset is useful when a station 
calling CQ says "listening 2 kHz up". Without changing the VFO, select RX off- 
set, tune OFFSET control 2 kHz higher then select TX offset. The original fre- 
quency will be returned and the transmit frequency will be 2 kHz higher than 
that indicated during receive. Transceive offset, TRX on the OFFSET SELECT 
switch, permits excursions away from a set frequency. For instance, moving 
away from a net frequency for traffic to a specific station. ' 


The offset tuning has two selectable range choices, MIN and MAX, plus an OFF 
position. In the MAX position, excursion is about + 4 kHz. In the MIN position, 
excursion is about + 500 Hz, for fine tuning. No matter what position the OFFSET 
control is in or what type of offset is selected, moving the selector switch to 
the OFF position will defeat all OFFSET functions. 


The indicator on the front panel, marked OT, lights whenever the offset cir-= 
cuitry is on. For instance, if RX offset is selected the OT light will be on on- 
ly during receive. Also, the digital frequency display will show the actual fre- 
quency including the offset when in use. 3 


RESONATE 


The RESONATE control operates a mechanical assembly that permeability tunes 
the receiver rf amplifier ‘circuits. © Peak this control, on the received. signal am. 
has no effect on any of the transmitter circuits. The band notations around the 
knob are only general indications of correct positions. The correct peak will be 
found to move substantially from one end of the 160 and 80 meter bands to the 
other, and to a lesser degree on the other bands. It is possible to peak the 
control on the image frequency or the internal’ 9 MHz oscillator on all but the ies 
and 3.5 MHz bands. Care should be taken to see that the correct peak is tuned. 
For instance, the 9 MHz oscillator can be peaked on the 7 MHz band clockwise from 
the desired 7 MHz, and on the 14 MHz band counterclockwise from the desired posi- 
tion. Also, the image on the 21 MHz band occurring at approximately 15 MHz can be 
found counterclockwise from the desired 21 MHz peak. And, on the 28 MHz band, the 
10 to 12 MHz image is heard fully counterclockwise although it is not fully peaked. 


VOX-OSK SWITCH 


This switch selects either the internal voice operated transmitter (VOX) or 
manual push-to-talk (PTT) circuitry. Also controlled is the recovery speed of 
the receiver when operating CW. The PTT-SLOW position may be used to effectively 
defeat the normal full break-in (QSK) operation. VOX performance is established 
using the ANTI, DELAY and GAIN controls located under the Main Tuning Knob. 


VOX OPERATION 


The ANTI, DELAY, and GAIN controls located under the Main Tuning Knob are 
adjusted, to optimize,voice actuated operation.) -Inm order to accurately, adjust 
these controls, proceed as follows: 


1.) Adjust AF control completely counterclockwise. 


2.) Adjust VOX GAIN clockwise to point where reliable T/R switching 
is attained with normal conversational voice level while speak- 
ing into microphone held twice normal distance from mouth. 


3.) Adjust AF control for comfortable receiving level. 


4.) Without speaking into microphone, adjust VOX ANTI control for 
elimination of sustained tripping action caused by speaker sig- 
nals feeding into microphone. Microphone should be in approxi- 
mate location typically used when transmitting. 


5.) Set QSK switch to FAST position. Adjust VOX DELAY control clock- 
wise so that T/R tripping does not occur between words and phras- 
es when speaking into microphone. 


SELECTIVELY, 


The receiver selectivity is controlled by two switches, XTAL and AUDIO. XTAL 
selects one of three possible crystal filter bandwidths: 2.4, 1.8, and 0.5 kHz. 
The 2.4 kHz filter comes as standard equipment. The 1.8 and 0.5 (or 0.25) kHz 
filters are available as options which may be installed by the user. Unless ei- 
ther tormboth, optional filters are installed, the! 2.4 kHz crystal, filter will, dee 
termine the i-f bandwidth. If an optional filter is selected, it is placed in 
series with the standard 2.4 kHz filter for superior skirt performance. 
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AUDIO selects the post-detection audio filter bandwidth: 0 for 10 kHz 
(none) seoetor 500 Hz, and 2 for 150 Hz. The audio. filters are centered at 
750 Hz. Since the OMNI uses audio derived AGC, ‘only signals passing through 
the audio’ filtering will affect the AGC. In ssb operat?on, position 1 is 
often useful for reducing "monkey chatter" and high frequency ignition noise 
components when operating mobile. 


ZERO BEAT 


This function is intended for use only in the cw mode. When this button 
is depressed, the carrier oscillator in receive is shifted the same 750 Hz that 
it is in transmit, and the OFFSET control is automatically disabled. When this 
is done, it is possible to adjust the transmitting frequency exactly to the in- 
coming signal by zero-beating the received signal. Beat notes will be heard on 
both sides of the center frequency, which facilitates zero-beating the signal. 
After this is accomplished, releasing the ZERO BEAT button results in the beat 
note being heard. 


DRIVE 


Both microphone gain and cw level are adjusted with the DRIVE control. For 
ssb, advance control under normal speech operation until ALC indicator lights 
on voice peaks. For cw, advance the control until ALC indicator lights on key- 
down. The setting should be the same whether dits, dahs, or a continuous signal 
are used. For cw, the DRIVE setting can be made in the LOCK position also. How- 
ever, this setting does not hold for ssb operation since microphone type, close- 
ness to lips, and loudness of speech all determine the ssb DRIVE setting. 


ALC CONTROL 


This control sets the threshold level at which the automatic level control 
starts. When fully clockwise, input power is factory adjusted for 200 watts on 
the least efficient band when the ALC indicator just starts to light. Input 
power can be reduced below this level to approximately 25 watts when control is 
fully counterclockwise. A change in ALC setting requires a readjustment of the 
DRIVE setting. 


The control enables the user to set the power- output level’ below its maxi- 
mum while still retaining ALC control in cases such as when driving high power 
linears that do not require the full output capabilities of the transmitter, 
where antenna SWR is so high that power supply demands are exceeded, or where 
reliable communications can be attained at reduced power levels. 


MICROPHONE 


The microphone input circuit has been designed for high impedance crystal, 
ceramic, or dynamic microphones. Transistorized microphones may also be used, 
providing their output level is set so that the input stage is not overdriven. 
The cable, which preferably should provide shielding for all leads, is termina- 
ted with a standard 1/4" stereo type phone plug. The shield and/or ground lead 
are connected to the barrel, the PTT switch to the tip, and the microphone sig- 
nal lead to the band. Failure to shield both microphone and PTT leads may re- 
sult. in rf getting into’the audio! circuits. 


PTT Switch MIC Signal Common GND 
Ue, BAND BARREL BAND Terminal 


aaa 


BARREL Lug 


TIP Terminal 


MICROPHONE CONNECTOR DETAIL 


Since the crystal ladder filter system is common to both the receiver and 
transmitter circuits, any audio signal picked up by the microphone while receiv- 
ing may be applied to the system and appear in the audio output. Acoustic feed- 
back may occur and cause a sustained howl. To completely eliminate any micro- 
phone pickup, it is recommended that a SPDT switch be used for the PTT function 
in the microphone, and that the microphone signal lead be shorted to ground 
during receive. The TEN-TEC Model 215P Microphone has such an arrangement. 


The PTT switch operates with respect to ground. When transmitting, the 
switch is closed. 
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PHONES 


This jack is provided for an external speaker or headphones. When in use, 
the internal speaker is automatically disconnected. The amplifier outpubyas : 
designed for a 4 or 8 ohm load but will operate satisfactorily with high Imped= 
ance phones. Since the amount of power required to drive headphones to a sSat- 
isfactory level is much less than for a speaker, it 1S recommended that an at- 
tenuating network be used between the PHONES jack and the headphones, when us- 
ing low impedance phones. The attenuator will greatly reduce residual noise 
and audio feed-through when transmitting because the audio amplifier will be 
operating with a more favorable signal to noise setting of the AF control. A 
simple resistor network consisting of approximately 15 ohms in series with the 
phones and a shunt resistor of 2.7 to 3.3 ohms across the phones should suffice. 
The resistors, both 1/2 watt types, can be soldered to the phone plug terminals 
and concealed in the shell of the male phone plug. 


NOISE BLANKER 


This switch is located on the ALC control. The blanker is energized by 
pulling knob out. 


WWV 


Broadcasts of WWV may be received on 10 MHz for checking the accuracy of 
the time base oscillator in the OMNI. In addition, WWV broadcasts propagation 
reports and time verification. 


i Se BAND aswitch to 10.0. MHz: 

2.) Rotate Main Tuning Knob so that frequency readout is 10.0 MHz. 
Ic0tmcet XTARE switch; to2.43 sAUDLOwto 10). 

4.) Set MODE switch to SB-N 

5. )m *Peak RESONATE control. 

6.) Zero beat the WWV signal. The digital readout should read 


10.0000. If it does not, the time base oscillator may be ad- 
justéed as outlined in SECTION III. 


MOBILE OPERATION 


The @MNI is ideally) suited.for mobile operation in a car, boat, splane, 
or, otherwvehicle., It operates;directly from a 12 volt battery source! and#is 
self-contained except for key, microphone, and antenna. When operating from 
any power source Other than a TEN-TEC power supply, the protective circuLery 
for the final amplifier is not present. TEN-TEC specifies the use of Model 
LIZOLCarcuLty Breakerainyseries wwithathers+12/volt supply line.«) The Model 
1140 Circuit Breaker will function as both an external on-off switch and an 
over=current protection device’ for the final amplifier. 


The SWR meter is especially useful in setting mobile whip antenna 
lengths to the operating frequency. 


When using an alternator charged battery, start and stop the vehicle's 
engine with the ®MNI turned off. This prevents any high voltage transients, 
caused by momentarily open regulator contacts, from being applied to the 
transceiver circuits. 


FIXED STATION 


The ®MNI, with conventional antennas, will perform with distinction in 
any ham shack. With a linear, power can be increased to any value desired 
up to the legal limit. For an emergency or stand-by Station, it will oper- 
ate for long periods of time with a 12 volt automobile storage battery In- 
creased battery operating time can be achieved by setting the ALC éortunen 
down from its maximum position. 


PORTABLE 


The small size and weight of the OMNI make it an ideal traveling companion. 


Antennas are a matter of choice and convenience. A mobile whip may be used with 
a suitable ground system (radials) or a good earth ground. Matched resonant di- 
poles are fine if there is support for them. Random length "long wires" are al- 
so effective but must be matched with an antenna tuner such as TEN-TEC Model 247 
‘Antenna Tuner. In any event, try to maintain a 3 to 1 or better SWR. 


BAIL STAND 


The movable bail is primarily intended to raise the front panel to a conven- 


ient slanting position. In this position, the speaker output is effectively ra- 
diated forward due to the "Vv" formed by the transceiver bottom and the table top. 


The bail may also be used as a carrying handle, but care should be taken to 


prevent deforming it. 


OPERATING HINTS 


When setting up the station, provide adequate ventilation for the heat sinks 
on the transceiver and power supply. Do not confine units to a small volume 
without forced ventilation to circulate cool air around the heat sinks. 


When operating RTTY, SSTV, or other high duty-cycle modes, it is recommended 
that a:'small fan be directed on the heat sink. The sink temperature may 
reach as high as 200° ‘Fahrenheit, which is still within the trating*for the 
transistors, but certainly hot enough to cause a serious burn if touched. 


The OMNI may be operated as a QRPp transceiver simply by adjusting the DRIVE 
control downward. To determine input power, insert a DC ammeter in the +12 
volt line. (Meter provided in TEN-TEC Power Supplies). For every ampere 
increase over the no-drive quiescent level in the LOCK position of the MODE 


, Switch, the power input to the final amplifier is increased by about 13 watts. 


For example, assuming that the quiescent current is 2 amperes, a 4 ampere 
reading on the ammeter indicates 26 watts input. 


The S-Meter will be accurate only when RF control is fully clockwise. The 
meter is factory calibrated for a 50 uV reading at S9 on the 14 MHz band. 


To determine SWR, Set MODE switch to LOCK position, ALC control fully clock- 
wise, and advance DRIVE control until ALC indicator lights. Read SWR on 
lower scale. 


Sidetone level and pitch controls are accessible through finger hole located 
bottom plate. 


In SB-R mode, dial calibration will be off approximately 3.0 kHz from the 
SB/N setting. On the 1.8, 3.5, and 7.0 MHz bands, the indicated frequen- 
cy will be higher than the actual value, and on 14, 21, and 28 MHz bands, 
it will be lower. 


in the: cw. mode;.the indicated, frequency is» the; received frequency. To ac- 
curately read an incoming frequency, therefore, it is necessary to zero beat 
the signal, not peak it on the S Meter. This holds true no matter where the 
OFFSET control is set. When transmitting cw, the indicated frequency will 
be 750 Hz removed from the true transmitted frequency due to the BFO shift 
toxsbring, the oscillator, into the filter, pass band., This shift will be in 
the same direction as the shift when working the SB-R mode, i.e. the indi- 
cated frequency will be higher than the transmitted frequency for frequen- 
cies below 7.5 MHz, and lower for frequencies of 14 MHz and above. Due to 
the 750 Hz switch in frequency, every time the key is actuated when using 
the OMNI, an accurate transmitted frequency count cannot be made while send- 
ing code. To accurately determine the transmitted frequency, make the read- 
ing in LOCK or key-down condition and either add or subtract 750 Hz from the 
reading, depending on the band in use. (Example: To set up a transmitting 
frequency of 3.545 0 MHz, place MODE switch in LOCK position and adjust tun- 
ing for a reading of 3.545 7 MHz. For 14.062 0 MHz, set readout to 14.061 

3 MHz.) 
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Increasing the DRIVE setting over that required to just light ALC indica- 
tor will not result in any appreciable increase in power out. However, 
overdrive may increase ssb distortion products and destroy cw keying 
characteristics. 


To minimize AGC pumping when receiving strong sianals and eliminate loud 
bursts between transmitted cw characters, reduce setting of RF control 
so that S-Meter reads approximately half scale. 


The VFO oscillator, like any LC tuned oscillator, may be adversely affect- 
ed by ac magnetic fields cutting the coil turns. The oscillator output 

is frequency modulated at the line frequency, causing a "dirty cw note 
and/or poor ssb quality in both transmit and receive modes. When instal- 
ling the ®MNI, locate any ac operated equipment which may generate mag- 
netic fields, such as power supplies, electric clocks, keyers, rotator 
controls, and other station accessories as far as possible from it. 
Since the VFO is located front and center, the most common cause of FMing 
is from placing these accessories on top of the unit. A check of purity 
of a received cw signal should be made at the time of installation. 


Due to the possibility of high voltage transients being generated in the 
output rf amplifier during bandswitching, changing bands should not be 
done while transmitting power to the load. Either place the ®MNI in the 
receive mode or be’certain of a key-up condition in cw. YOU RISK THE 
POSSIBILITY OF DESTROYING THE OUTPUT TRANSISTORS IF THIS PRECAUTION IS 
NOT OBSERVED. 


Although improper antennas will not damage the final, we suggest an SWR 
below 3 to 1 be achieved for maximum performance. In cases where the 
antenna cannot be matched to a better SWR, and the TEN-TEC Power Supply 
repeatedly shuts down due to over-current conditions, the ®MNI can be 
operated at reduced input power by rotating the ALC control counter- 
clockwise to a position where the supply does not trip out. 


In order to eliminate the internal, spurious 28.980 MHz signal found in 

the 28.5 to 29.0 band segment, change BAND switch to 29.0 to 29.5 band 

segment and tune below the lower edge of this band segment for 28.980 MHz. 
AN IMPORTANT MESSAGE 


In order for you to obtain top performance from your ®MNI, we feel that 


you should be briefed on new technology such as solid state no-tune rf ampli- 
fiers. Misconceptions sometimes arise from incomplete knowledge which re- 
sult in erroneous conclusions being drawn that the equipment is faulty, er- 
ratic, or not performing to specifications. It is the purpose of this mes- 
sage to inform you in these areas so that you can knowledgeably approach and 
correct any apparent improper performance characteristic. 


Ten Points To Observe When Installing The @MNI 


1. The transmitter will give best performance when properly loaded. 


2. Even though the output transistors are resistant to damage from im- 
proper loads, they will not operate satisfactorily under all load 
conditions and will not operate to specifications. 


3. The output transistor dissipation will increase if the ®MNI is not 
properly loaded. 


4. Reactive impedance components in the antenna are applied to the 
transistors and may cause parasitic oscillations. 


5. A given SWR reading does not tell you anything about the reactive 
components and is not accurate unless the load is a pure resistance 


6. 
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A given SWR indicates one of two possible impedances. Each acts dif- 
ferently on the transceiver performance. 


The most efficient operating point is when the load is 50 ohms, re- 
sistive. 


The ALC light is not an indication of the input power, but the out- 
put power. It may not light even though the power supply is deliver- 
ing enough current to trip the breaker. 


If the breaker repeatedly trips, it is an indication that the load is 
enough removed from optimum so as to cause high transistor dissipa- 
ELON: 


It is possible for the power supply regulator to drop out of regula- 
tion just prior to its tripping’the breaker with low ac line voltages, 
(brown-outs or long ac power runs). Under these conditions, hum modu- 
lation will appear on the transmitted signal. With proper load and 
line voltage, the current drain will be considerably below the tripping 
point so no hum should’ appear on the carrier. 


Technical Facts of Life 


Although vacuum tubes and transistors both can be made to amplify rf pow- 
er, there are some fundamental differences in how this is accomplished.. We 
are all familiar with vacuum tube principles, but not with those of transis- 


tors. 


A better understanding of what we can expect under various operating 


conditions will aid in recognizing correct or incorrect performance. 
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Broadband vs Resonant Tanks - Almost all tube circuits use resonant 
tanks in the plate circuit. The ®MNI uses a-broadband system. In 
class AB operation, these two approaches act similarly without drive 
being applied. The idle current is relatively -low and within the 
device dissipation, rating, even with load impedance variations 

from open to short circuit. 


However, with drive applied, the two act very differently. In the 
case of tubes, the dissipation within the tube depends on both the 
tuning of the tank and the load applied. If the tank is resonated 
and the load is very light, the internal power dissipated is quite 
small as indicated by the null which reduces plate current almost 
to the level with no drive. Out of resonance, the plate current, 
and hence dissipation, increases rapidly and may damage the tube 
from overheating. In resonance, as the load is increased, the 
null becomes more shallow at a higher plate current as a result of 
the power being delivered to the load. As the tank is tuned to 
resonance, the load impedance which is usually on the order of 50 
ohms is transformed to a relatively high impedance of several 
thousand ohms to match the plate circuit impedance. Small load re- 
active components--either capacitive or inductive--can usually be 
balanced out in the tank resonating function. 


With transistors, drive applied and no load, there is no resonant 
high impedance to limit the collector current, and so power is 
poured into the circuit (much as the out-of-resonance tank condi- 
tion). Since there is no load power, ail has to be dissipated in 
the transistor. So even with no load, the power supply circuit 
breaker may trip. The broad-band transformer system used with 
transistors transforms the 50 ohm load impedance not higher, but 
much lower (in the order of 4 or 5 ohms) to match the transistor 
output impedance. Since. this transformation is fixed in design, any 
reactive component in the load impedance is applied in a transformed 
way to the collector circuit. Certain reactances at this point, es- 
pecially inductive, give rise to parasitic oscillation. To correct 
for this, the antenna impedance should be changed to remove this 
reactance, or a matching network should be inserted between antenna 


and transceiver. It is important to remember that any antenna chang- 
es its impedance with frequency, so that one that resonates well at 
one end of the band may well cause oscillations to trip the circuit 
breaker on the other end. If entire band operation is desired, es~ 
pecially on the lower bands, the adjustable matching network would 
be the better choice, rather than to try to make the antenna behave 
over the entire band on a cut~and-try basis. 


A final point to bring out regarding broadband vs tank systems is 
that there is a limit to the amount of current you can draw from an 
emitting filament, and this saturation current will limit the amount 
of power drawn from the supply. In the case of transistors, where 
the collector internal impedance is only a fraction of an ohm, ex- 
tremely high currents can be demanded of the power supply, especial- 
ly with mismatched loads well below 50 ohms. A fuse is provided in 
the ®MNI for protection when operating from a power source that is 
not limited. TEN-TEC power supplies have current limiting circui- 
Ty. 


SWR - Two Kinds - The standing wave ratio is a direct measure of the 
ratio between two impedances, i.e. an SWR of 3 to 1 tells us that 
one impedance is three times the other. Therefore, the unknown im- 
pedance can be either three times as large or three times as small 
as the known one. If the desired impedance that the transceiver 
wants to see is 50 ohms, an. SWR,of 3 to 1 on the liné™may mean a 
load impedance of either 150 ohms or one of 17 ohms. If it is 150 
ohms, the transmitter will act differently than if it is 17 ohms. 

In the first case, the power demanded from the power supply will be 
much lower, and will not be large enough to trip the supply. In the 
second case, even though the SWR reads the same, the supply may re- 
peatedly trip out. The SWR reading gives no indication of reactive 
components, nor can it separate the resistive from the reactive com- 
ponents. It is calibrated with a pure resistive load and therefore 
has its greatest accuracy with pure resistive loads. The SWR 

bridge should be used only as an indicator when attempting to ad- 
just antenna system to a pure 50 ohm resistive impedance at the 
transmitter output point. 


Efficiency - Since transistor amplifiers have a very low value of 
output impedance, they act more or less as a constant voltage sour- 
ce. That is, the rf output voltage tends to remain at a fixed val- 
ue regardless of the load impedance. Hence, the output power will 
vary depending on the value of the load, and increase as the load 
impedance goes down. It can be seen that a 3 to 1 SWR on the low 
side of 50 ohms will ask the amplifier to deliver much more power 
than a 3 to 1 SWR on the high side. Since the amplifier does have 
a finite value of output impedance, the amount of power delivered 
to the load with efficiency will change with load. Unless the load 
is near the design value, the transistors will heat up unnecessar- 
ily without delivering any more power to the antenna. 


Protective Circuitry and ALC - ALC serves three major functions. Te 
assures the maximum power from the transmitter without careful ad- 
justment of the input drive, it prevents the amplifier from being 
overdriven into the non-linear, distortion-producing area, and it 
serves aS a power limiting device which protects the output tran- 
sistors. It does the first two very well, but the third only 
partially. To absolutely protect the system, we add the current 
limiting circuitry to the power supply, or a fast acting magnetic 
circuit breaker in the dc supply line. 


The ALC system senses the power output and adjusts dri i 

Note that it does not sense the power into 78 final. Ghe; eee ae 
some load conditions may exist where the ALC system will not Tine 
the transistor dissipation. One instance is where there is a high- 
ly reactive load. It is not possible to make a purely reactive load 
absorb power, so the ALC light will not go on, even though high pow- 
er is being supplied to the final in the way of internal dissipation. 
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Under these conditions, the power supply protective circuits take over 
and trip the breaker. So it is very possible that the breaker will re- 
peatedly trip without the ALC light going on. If this occurs, it in- 
dicates a change in the antenna system or matching network is needed. 


A final comment regarding this situation-- when the breaker in the 
power supply trips, the amount of current drawn from the supply may 

be high enough to cause the supply to drop out of regulation, espec- 
ially with low line voltages. Under these conditions, the output may 
become hum modulated. The output light on the power supply will also 
start to dima bit. This condition should be rectified by antenna and/ 
or matching changes since the emitted quality of the signal will be 
poor. (Whereas the breaker will trip in the LOCK position, it probab- 
ly will not with cw or ssb, even though the regulator drops out and 
produces poor quality signals.) 


If the above precautions are observed, we are sure that you will be more 
than delighted with the performance of your ®MNI. 


Recommended Reading 
1. ARRL HANDBOOK 
2. Antenna Handbook, Ken Glanzer, Cowan Publishing 


3. W8NWU Teeter Totter Tuners, Schultz, CQ Magazine, February 1969, P. 27 


SECTION III 


ALIGNMENT AND SERVICE 


This section is subdivided into descriptions of the main chassis and each 
plug-in assembly. Pin and transistor voltages are given for each unit. Ree 
should be within 15% of listed values when measured with a dc voltmeter witt i 
lease a 20,000 ohms-per-volt impedance. All readings are de and positive wit en 
respect to chassis GND unless stated otherwise. Plug-in pin locations s mee e 
same relative positions on the assemblies as noted on the schematics. re fo) a 
words, if the assembly is placed component side up on the schematic in e same 
position as shown in the photograph, the individual pin functions are the same as 


those noted on the schematic. 


When removing a plug-in assembly, note the orientation of the board a the 
chassis’ so thateéit can be replaced correctly. Most assemblies can be inadvert— 
ently inserted incorrectly if care is not taken. Figures 1 and 2 show correct 


placements. 


To remove a plug-in, first remove screws holding the assembly to the sockets 
and any screws or nuts securing single socket boards. Then, with long nose pliers, 
work the assembly straight up out of the socket or sockets by pulling on the end 


pins in sequence. 


To facilitate location of the various components that may require alignment 
or adjustment, refer to the table below. 


PARUS  LUSTS 


Below most schematics is a list of the main parts on each circuit 
board. Common parts such as fixed resistors are readily available and 
are not listed. 


Function Assembly 
Trimmer Board, 80710 
RF Amplifier, 80460 
RX Mixer, 80452 
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Timebase-Preamp. 80442 
Control Board, 80708 
SSB Generator, 80718 
SSB Generator, 80718 
SSB Generator, 80718 
Audio-Sidetone, 80447 
Audio-Sidetone, 80447 
tX Mixer, 80721 


Receiver rf Amplifier 
Receiver) 9 MHz Trap 
Receiver Mixer 
Receiver i-f Amplifier 
S-Meter Adjustment 
Counter Calibrate 
Offset Zero Adj. 

USB and LSB Carrier Adj. 
CW Transmit Offset 
Carrier Balance 
Sidetone Level 
Sidetone Pitch 
Transmitter Mixer Null 


ALC Level 

SWR Null 

SWR Calibrate 
External Relay Delay 
Final Amp. Bias Set 
Driver Bias Set 
10-15M Offset 

i One MaxereNnul 1 


Low Level Driver, 80743 
SWR-TR, 80450 

SWR-TR, 80450 

Oi Rec O Zon 

OTR TR 6 Ozonl 

Final Amp., 80491 
Oscillator Mixer, 80711 
Oscillator Mixer, 80711 


REMOVAL OF TOP 


Remove the upper two of the four screws located on each side panel. Slide 
top back and out from under rear lip of extruded aluminum frame. 


REMOVAL OF BOTTOM 


Remove lower two of four screws located on each side. Remove Single Phillips 
head screw nearest rear panel, on bottom surface. Loosen, by one turn, two counter- 
bored screws securing extruded aluminum frame. With unit upside down Bie front pan- 
el facing toward you, position thumbs on heat sink and finger tips on rear lip of 
bottom cover. Using leverage, push down on heat sink with thumbs and carefully daa 
rear lip of bottom cover up with finger tips. Slide bottom back and out.. CAUTION: 
Speaker wires will limit removal of bottom cover. Unsolder speaker cable at speaker 
terminals. ; 


DIAL SKIRT REMOVAL AND REPLACEMENT 


The main tuning dial skirt is friction mounted to the shaft and can be eas- 
ily removed by pulling it straight off the shaft after the plastic knob is re- 
moved. The felt washers between knob and skirt provide a slight amount of fric- 
tion to eliminate any backlash between the two. 


To replace the dial skirt, either a specially constructed tool as shown be- 
low, or a screwdriver with a blade width of approximately 9/32" can be used. 
With the tool, spread the "D" spring on the skirt hub so that the straight por- 
tion does not show through in the hub bore. If the tool tip shows in the bore, 
this is OK for now. Start the skirt on the shaft, with the tool handle pointing 
downward in relation to the front panel. This puts the handle of the tool out in 
the open. Push the skirt on the shaft until the tip of the tool in the hub bore 
hits the brass portion of the two diameter shaft. While maintaining inward pres- 
sure on the skirt, slowly remove the tool from the groove by using a rotational 
motion on the handle. As the tip is pulled from the hub bore, it will allow the 
skirt to be pushed on the shaft before the spring can regain its unstressed con- 
two ceaic ene Skint as far as it will go. 
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Dimensional details 
of insertion tool. 


Rear view of dial skirt 
with tool inserted. 


REMOVAL OF FRONT PANEL 


First remove top. Remove BAND switch knob with allen wrench provided. Then 
remove main tuning knob, dial skirt and knobs using a 4-40 allen wrench provided: 
Turn unit over and remove two screws in the bottom. Using a large flat-bladed 
screwdriver inserted between the front panel and subpanel through the gap in the 
extruded aluminum frame between the two screws, gently pry the entire front panel 
forward. VOX knobs will come off. Separate panel from chassis. Remove ZERO BEA 
pushbutton. Unplug cable going to PC board mounted on front panel. 


PILOT LAMP REPLACEMENT 


The OMNI has a miniature 6 volt, 50 mA lamp located in the dial bezel that 
lights the scale. To replace, remove front panel as described above. Then re- 
move bezel by removing small screws holding it to panel. The leads going to the 
bulb should be unsoldered from the PC board and the bulb slipped out of the as- 
sembly. Replace with similar type bulb, available from TEN-TEC for 50¢ each. 


Meter lamp is a standard 6 volt bayonet type, No. 47. Access to this bulb 
is by removing top of unit. 


ROTARY SWITCH CARE 


Selector switches are specially lubricated by the manufacturer for maximum 
life. Brushing on or dipping switch in solvents will wash away the special lu- 
bricants and shorten the life of the switch. Cleaning rosin from soldered con- 
nections is not recommended since there is a hazard of the dissolved rosin run- 
ning into the switch causing resistance problems. Never use commercial contact 
cleaners on switches. 


FUSE REPLACEMENT 


The fuse located on the back panel protects the OMNI from heavy overload 
and reverse polarity conditions. Replace with a 3 AG fast-blo 20 ampere type. 
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80445 RF ATTENUATOR 


To prevent antenna signals from possibly coupling into the sensitive cir- 
cuits located near the front panel, the 18 dB rf attenuator uses PIN diodes 
switched by a dc voltage rather than direct rf switching from a front panel 
control. The attenuator is tan L-pad formed by R5 and-R6.. The front panel ATT. 
ON-OFF switch is normally open, allowing the attenuator switch (SW) line to the 
Heard cComriee to lv volte.) 2h2s Curns’ Ol on; supplying forward bias to D2 which 
allows the antenna signal to by-pass the attenuator. When the ATT. ON-OFF switch 
is pulled out, the SW line is shorted to ground, turning off Q1 and Q2 and turn- 
ing on Q3 which supplies forward bias to Dl. Dl connects the attenuated output 
of the pad to the output pin. The forward current through either diode returns 
to ground through R4. The voltage produced back-biases the non-conducting diode. 


Pin Voltage Readings - (Receive mode, ATTENUATOR off, no signal conditions. ) 


Receive 


B 
Semiconductor Voltage Readings 
Transistor Collector Emitter Transistor pins viewed 


from EOD Of PGR voOane 


Lie 21007 CHOKE-RF, 1 MHY 

C2 oe 23006 CAP-FXD, 0.1MF, 250V, FILM, 20% 
el 23132 CAP=FXD, .O1MF, 100V, CER, Z5V 
Ol=3 25054 TRANSISTOR-MPS6514 

Dit 2 28017 DIODE-PIN, MPN3404 

L3 85123 CHOKE-RF, 50 mHy 


Deb e 


80445 RF ATTENUATOR 


a5 


3 18.0 


24.5-28.0 


210 


Dag 


10.0 


a8 a5 


80710 RX TRIMMER 


80460 RF AMPLIFIER 


The rf amplifier in the receiving section is located on the rf amp sub- 


chassis which contains the permeability tuned rack mechanism. It is part of 
the main chassis. The amplifier is a single stage, dual gate MOSFET, Ql, with 
tuned antenna coil, Ll, and output coil, L2. These inductances are slug tuned 


and ganged by means of the rack assembly. Corresponding capacitors for the 
tuned circuits are not included on the PC board. A set of six fixed capacitors 
are switched across Ll and a set of six adjustable trimmer capacitors, located 


on 80710 RX TRIMMER subassembly, are switched across L2. The antenna input 
bead tcontains a-9 Mizgitcrap, to trap direct''i-f frequency signails.. 


The stage is powered through the R terminal and is biased for maximum dy- 
namic range. This bias remains constant. 


To align the tuned circuits, proceed as follows: 


1. Connect a Ballantine or other suitable ac voltmeter to the receiver 
audio output. 


2. Connect signal generator to antenna terminal and position RECEIVE- 
TRANSCEIVE switch in the TRANSCEIVE position. Set bandswitch and 
generator frequency to*3.5. MHz. 


Se) Lemporaritly connect a .0l-mfid capacitar from the wiper of SUB located 
on RX TRIMMER board, to chassis. See Figure 2. Set generator level 
to several hundred uV and tune to receive the signal. Adjust the RE- 
SONATE control for a peak on the ac meter, keeping signal level suf- 
ficiently low so that S-Meter does not register. 


4. Disconnect .01 mfd capacitor, turn generator level to approximately 
1 uV and peak 3.5 MHz trimmer capacitor. 


5. Set frequency to 4.0 MHz, reconnect .01 mfd to same terminal and chas- 
sis, and increase generator level until signal is heard at 4.0 MHz. 
Readjust RESONATE control for peak output. Disconnect .01 mfd capac- 
itor, turn down level to approximately 1 uV and peak L2 for maximum 
output.« .See below. 


6. Repeat steps 4 and 5 until there is no increase in output. This pro- 
cedure aligns the 3.5 MHz band and tracks L2 to Ll. (L1 should not 
need any change from factory setting.) 


7. Switch to 7.0 MHz band and set frequency to 7.15 MHz. Reconnect the 
-01 mfd capacitor. Using the same procedure, as in steps 3 and 4 
above, adjust 7.0 MHz trimmer. (No further adjustment of L2 is nec- 
essary.) 


8. » Using same procedure as in step 7, align 1.820, 10.010, 14,200, 18.0, 
21.200, and 29.000 MHz. The 24.5 MHz band uses the same trimmer as 10 
meters, and does not require alignment. 


9 MHz TRAP ADJUSTMENT 


1. Set receiver to 7.0 MHz band and RESONATE control for maximum noise. 

2. Without changing settings, adjust a signal generator to 9 MHz and in- 
crease output until a signal is heard. Tune trimmer capacitor, Cl, 
for null. Refer to Figure 1 for trimmer location. It is mounted on 
top of the PC board and accessible through the half-round cutout in 
rack plate. Use insulated tuning wand. Null is very sharp. 


Semiconductor Voltage Readings - (Receive mode, no’signal.) 


Ql MOSFET 


1-Drain 
2-Gate 2 
3-Gate 1 
4-Source 


Semiconductor pins 
viewed from top of 


PC board 


0 eee ee ee 
ee 


S-GOp/ 


Penile 
F.B. 21027 
C6 23012 
eat 23061 
Capen 5p 25152 
C2 23173 
Ql 25022 
ul 85008 
Ll 85097 
L2 85098 


9 MHZ 
Jue! 
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CAP-=FXD ,0 e22MF, .250V, IPE ANNES 
CAP-VAR, 5/60PF, TRIMMER 
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CAP; EXD; -SPEH,4500V, CER, 5%, N750 
TRANSISTOR-FET, 40823 

TOROID-RF 
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80278 PTO 


The permeability tuned oscillator (PTO) provides the variable part of the 
VFO signal for both receive and transmit. The PTO operates between 5.0 and 5.5 
MHz, and the output is mixed with signals from a crystal oscillator for trans- 
lation to the proper frequency for each band, except on 14 MHz, where the 5.0 
£0 5.5.MHz signal is used directly. 


The PTO isi housed in the main tuning coil assembly On a separate PC board. 
The main coil, L3, is shunted by L2 and has Ll in series. Adjustment of these 
two slug tuned coils, which are both on the same coil form, determines the lin- 
earity and band edge points. 


PTO ALIGNMENT 


1. Turn RX-OT switch to OFF. Connect a frequency counter with at least 
100 mV sensitivity to the VFO OUT jack on the rear panel. 


2. Set BAND switch to 14.0 MHz and power transceiver to receive mode. 


3. Set main tuning shaft 40 kHz up from full counterclockwise position 
as indicated on readout. 


ay Observe Counter’reading and if it is not’ 5.000 MHz, slightly) touch up 
L2 slug. Slug position in the coil should be such that a clockwise 
rotation of the slug decreases frequency. The slugs are accessed 
through a hole in the VOX board. 


5. Run tuning knob up scale and note counter readings _ at each 100 kHz of 
increase. If readings are not within +5 kHz, Linearity may be improved. 
especially if frequency reading at 5.500 MHz is not exactly aligned, 
or if all deviations from the first setting are in the same direction. 


6. If VFO range is compressed, i.e. reading on counter at what should be 
5.5 MHz is less than this, reset tuning to 5.0 position, turn L2 slug 
a fraction of a turn clockwise and then compensate for this decrease 
in frequency by ‘turning L1* slug also clockwise for a 5.0 MHz counter 
reading. Repeat step 5 to see if correction was sufficient or too much. 


7. If range of VFO is expanded instead of compressed, compensation in the 
opposite direction is indicated. This is accomplished by turning slugs 
in opposite direction. 


*NOTE: To reach Ll slug without upsetting position of L2 slug, use the tuning 
tool with reduced shank that is provided with OMNI. Also note that L2 
is used to adjust spread of VFO range and Ll to bring frequency to cor- 
(rece) value. 
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PARTS LIST 
21007 CHOKE-RF, 1 MHY 

@23,25, 26. 23006 °CAP-FxD)’ 0.1MF; 250V, FILM 20e 
C31 23014 CAP-FXD, 22PF, 50V, 5%, NPO 

C29 23091 CAP-FXD, 18PF, CER, N750, 500V 
C32,33 23097 -CAP-FXD, 150PF, CER, NO80, 53 
C30 23098 CAP-FXD, LOPF, CER, N750, 5% 
C20,27,28 23132 CAP-FXD, .01MF, 100V, CER, Z5V, LNG 
C22 23139 CAP-FXD, 100PF, 100V, 5%, N750 
C24 23143 CAP-FXD, 47PF, 100V 5%, N750 

C21 23147 CAP-FXD, 360PF, 100vV, 10%, N1000 
C34 23164 CAP-FXD, 2200PF, 100V, 5%, NPO 
Q5 25032 TRANSISTOR-MPS 3693 

Q4 25054 TRANSISTOR-MPS 6514 

Dos 28018 DIODE-VARACTOR, MV2201 

Tea 85016 TRANSFORMER-RF, 457, #32 

L4 85152 TOROID-RF, 17T, #28 


80711 OSCILLATOR-MIXER 


The oscillator-mixer produces proper injection frequencies for the trans- 
mitter and receiver circuits, using a 9 MHz i-f system. This is accomplished 
by utilizing a permeability tuned master oscillator for all bands, operating 
between 5.0 and 5.5 MHz, whose output is mixed in an IC double balanced mixer 
with signals from a crystal oscillator. Crystal frequencies are selected by 
the BAND switch. The 14 MHz band uses the 5.0 to 5.5 MHz directly. 


Output from the mixer is filtered for each band with double tuned resonant 


circuits. Frequencies for the various bands are as follows: 
BAND (MHz) VFO OUTPUT (MHz) 

1.8 10.8=11.. 3 

Bieta An 5=13,, 0 

he 0 16.0-16.5 

10.0 19-0+-19..5 

14.0 SeO=0 5215 
18.0 9.0- 9.5 
21530 12.0-12.5 
24.5 LS. 5-16:..0 
28.0 29 0-19.15 

28 5 195-20. 0 
2950 20.0-20.5 

29 25 201 5=-21». 0 


The permeability tuned oscillator (PTO) is housed in the main tuning coil 
housing in a separate, sealed PC enclosure. 


OFFSET ADJUSTMENT FOR 21.0 and 28.0 MHZ BANDS 


To eliminate band edge birdies on these two bands, the crystal oscillator 
frequencies are chosen 10 kHz lower than what normally would be needed, compared 
to other bands. The variable PTO oscillator compensates for this deviation by 
switching varactor diode D3 into the circuit by means of switch S1E, so that 
when switching from band to band, the kHz portion of the digital reading will 
not materially change. |The amount of varactor capacitance inserted is controlled 
by the value of dc voltage applied through potentiometer R21. To set this ad- 
justment, proceed as follows: 


1. With power removed from the transceiver, follow the instructions for 
removal of the bottom cover. 


2. Apply power to transceiver. Set BAND switch to 10.0 and main tuning 
dial to «L0,0000. 


3. Switch BAND switch to 14.0 position and without moving setting of main 
tuning knob, adjust R21 so that readout is 14.000 0 MHz. 


MIXER OUTPUT ADJUSTMENTS 


The double-tuned circuits connected to the mixer output on all but the 14.0 
MHz band are wide band, over-coupled resonant circuits that are best aligned 
using a sweep oscillator system. Because they are wide band, realignment is sel- 
dom necessary, except in the case where a tuned circuit component is replaced. 
Only if alignment is definitely indicated should the following alternate proce- 
dure be used. 


1. Connect an rf- oscilloscope and/or rf voltmeter to the LO output pin 
on the VFO AMP board 80454. 


2.4% Capac@ters ‘C6, C7,C9 through C14 /and..C2 and, C21, are. used on conjunc- 
tion with transformer Tl to peak the VFO output on all bands except 
14.0 MHz. This band derives its output frequency directly from the 
5.0 to 5.5.MHz PTO assembly. 


ae 


Lie 


10 Meter Alignment: Tl is adjusted on this band. If Tl does not need 
alignment, proceed to step 4. 


A. Set OMNI tuning to 28.000 0. Adjust both top and bottom slugs 
of Tl for maximum output at 19.000 0 MHz. Being over-coupled, 
one adjustment will affect the other. 


B. Note voltmeter reading and switch to 30.000 0 MHz. If the 
reading is appreciably lower, touch up the top slug of Tl and 
recheck 28.000 0 MHz. When properly tuned, the frequency re- 
sponse should peak near each frequency extreme with a shallow 
dip in the center. Readjustments of both slugs may be neces- 
sary to achieve the proper passband curve. 


C. The output voltage should be no less than 0.5 V rms at any 
frequency, and may range up to 0.7 V. If this is) not the case, 
adjust R23, the crystal oscillator injection control, for ()0S5a@ 
at the lowest point.- CAUTION: Too high injection will not im- 
prove performance and will increase unwanted mixer products. 


3.5 and 21.0 MHz Band Adjustment: Since the VFO output frequency for 
ther jico, Mizwbands as 2s EO 130° MHZ and) for the: 21.0, Miz bands W2n0mea 
12.5 MHz, these two bands have a common set of trimmer capacitors, Cll 
and Cl2. The VFO mixer output curve is broadbanded to cover 12.0 to 
13.0 MHz. The desired output curve should show peak outputs at 12.0 
and 13.0 MHz with a slight saddle between them because of the over- 
coupled design. Proceed as follows: 


A. Set BAND Switch to 3.5 MHz and dial to 4.000 OY MHz: 


B. Peak Cll and Cl2 for maximum voltage reading on meter or scope. 
Note reading. 


Ce Lunes to (21-0005 0° MHz. 

D. Repeak Cll for maximum reading. 

E. Recheck values of output voltage at 4.000 MHz and again peak 
C12. (There is some interaction on tuning between these two 
trimmers.) Check to see whether the output slightly decreases 
as you tune down from 4.0 and up from 21.0 MHz. 


F. Touch up Cll and C12 until desired curve is obtained. 


The same VFO injection frequency is used on 10 MHz as on 28 MHz. There- 
fore, no adjustment for 10 MHz is necessary. 


1.8 MHz Alignment: 
AS (oet BAND stot l 58 and dial» to 1.900 0. MHe. 
B. Adjust trimmers C9 and C14 for maximum voltage output. 


C. Check for output uniformity from 1.8 to 2.0 MHz. Touch up C9 
and Cl4 as necessary for constant Output. 


7.0 and 24.5 MHz Alignment: 
A. Set BAND switch to 7.0 and dial to 7.000 o. 
B. Adjust trimmers C10 and C13 for maximum output. 
C. Check output for uniformity from 7.0 to. 7.3 and frem 24.9"ta 


25.0 (with BAND switch at 24.5). Touch up C10 
essary to obtain constant output, e and’ C13) as nec- 


8. 18.0 MHz Alignment: 


A. Set BAND Switerw coels.0 and dial to’18.100 0 MHz. 
B. Adjust trimmers C20 and C21 for maximum output. 


Cy! Cléckowepucamurtormity from 18.05 tonlBal/y. «Touch up. C20 
and C21 as necessary. 


MIXER BALANCE 


To balance the mixer output for minimum crystal oscillator feed-through, 
proceed as follows: 


le Set SeBANDASWLGECh tom Si Miz: 


2an Set di almronee. 95 04MEz. 


3. If a tone or “birdie” is heard, adjust the mixer balance control, 
R2, for a null in the tone. It should be possible to null this to 
less tham 10 dB signal to noise audio output. If not, the crystal 
oscillator Mnjection control R-23;, is probably set too high and 
should be checked. 

me= 1! 


Semiconductor Voltage Readings - (BAND switch on 3.5 MHz.) 
Transistor Gate 


Pin Receive 
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b oe Fue yee Oi aes [os * 
Saks seve s | Ss 7S 28.5 | 14.49 ‘ rs | 
| TO /1.0 290 14.99 COUNTER PRESETS 
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MIXER 
17 MHZ BALANCE C21 
LEVEL TRAP R2 Cl 


ADJ C16 
Bi) 28s 9. oS 


10.0 & 
2520 


TO oS 
SHIFT Tt 
80711 OSC-MIXER 

PARTS LIS? 
Gi 21007 CHOKE-RF, 1MHY 
C2..15 23005 CAP-FXD, .01MF, 250V, FILM, 20% 
Cl a58 23006 CAP-FXD, 0.1MF, 250V, FILM, 203 
C9-14,16,20,21 23061 CAP-VAR, 5/60PF, TRIMMER 
C2335, 17 23132 CAP-FXD, .O1MF, 100V, CER, Z5V 
CLS, 29,22 23 23143 CAP-FXD, 47PF, 100V, 5%, N750 
1Heab 25047 IC-MC1496P 
Ql 25060 TRANSISTOR-2N5486 

28001 DIODE-1N4148/1N914, SIL 
Dl 28017 DIODE-PIN, MPN3404 
R21 30038 RES-VAR, 10K, LIN, PC MOUNT 


R28 30070 RES-VAR. 1K, LIN, PC VERT MTG, 303 


80454 VFO AMPLIFIER 


This board contains two amplifiers and a low pass filter. The first ampli- 
fier, consisting of FET Ql and transistor Q2, acts as a buffer and impedance 
converter for the mixed VFO output from the oscillator-mixer board. The signal 
is amplified to approximately 0 dBm (0.22 V) and applied to the second amplifier, 
Q3, and to the RX MIXER. The high level (13 dBm) signal from Q3 goes through 
the low pass filter (Cl, C2, C3, Ll, and L2) and drives the TX MIXER. This out- 
put also drives the counter display in Model 546. 


Pin Voltage Readings - (Receive mode.) 


Ql Q2 Q3 


Transistor pins viewed 
from top of PC board 


Ql JFET 
Q2 
Q3 


* Voltages are the same in transmit and receive modes. 
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PARTS LIST 
C10 25006 CAP—EXD), Of IME 250V, ELUM, 20% 
C4 OF ae eels lee CAP xD, .OLME = NOOV SCER i. 25V 
e€2 22S CAL=EXD, SS0PE ye MOOV , %, N1000 
Cae eS 2239 eCAP— Exp. HOOPER, 200V> 53 N750 
Q3 25027 TRANSISTOR-RF POWER, 2N3866 
Q2 25032 TRANSISTOR-MPS 3693 
Ow 25060 TRANSISTOR-2N5486 
i Lene? 85091 TOROID-RF, 9T, #28 
L4 85120 TRANSFORMER-RF, BIFILAR NP 
Le 85124 CHOKE-SIX HOLE BEAD, 3T #24 


DIGITAL READOUT 


The frequency counter and digital display section of Model 546 consist of 
four interconnected printed circuit assemblies located in an aluminum enclosure, 
which is secured to the sub-panel. The large scale integrated circuit, display 
interface circuitry, a ten-to-one prescaler, and a +5 volt regulator are con- 
tained on the 80441 LOGIC assembly which is mounted on the bottom of the counter 
enclosure. The six digit display, 80440, plugs into a 24 pin socket mounted on 
the 80441 LOGIC assembly. The preset switching circuit, which determines the 
first two digits' information, is contained on the 80465 PRESET-AMP assembly. 
The 80465 PRESET assembly also contains a preamp and shaping circuit for the VFO 
Signal to be counted. The control signals for the preset circuit are generated 
on the 80711 OSC-MIXER assembly and are connected to feed through pins mounted 
on the counter enclosure. The fourth assembly, 80442 TIME BASE, contains the 
counter time base oscillator and necessary divider stages. This oscillator is 
crystal controlled and can be adjusted by means of trimmer capacitor, C3, which 
is accessible through a hole in the counter enclosure. 


Since this portion of the transceiver is highly complex and contains MOS 
and CMOS integrated circuits that are susceptible to damage from static burn- 
out if improperly handled, the following information will be limited to a gen- 
eral description of circuit operation. 


Servicing information will give sufficient data to locate a faulty assembly. 
It is suggested that a complete defective assembly be replaced instead of indi- 
vidual components. Full schematics and individual photos are included for those 
with adequate digital knowledge and test equipment. Many of the circuits carry 
pulse signals so that straight dc measurements cannot be made. Rather, oscillo- 
scope analysis is the only way to properly troubleshoot these circuits. Since 
it is not within the scope of these instructions’ to present detailed waveform 
analysis, general guidelines for troubleshooting are given, along with de volt- 
age measurements where they are valid. 


THEORY OF OPERATION 


The counter incorporates the latest in large scale integration. MOSTEK 
type MK50398N circuit accomplishes all of the counting, latching, multiplexing, 
output decoding, and driving functions on a single chip. This IC is located on 
the 80441 assembly mounted on the bottom of the counter enclosure. 


Input signal from the VFO output is first passed through amplifier-shaper 
IC-l on the 80465 PRESET-AMP assembly. The amplified and squared-up signal is 
then divided by IC-5 on the 80441 LOGIC assembly. Since VFO frequencies range 
between 5.0 and 21.0 MHz, the scaled down output which is applied to the LSI 
(Large Scale Integrated) circuit range between 500 kHz and 2.1 MHz. 


Time base oscillator IC-2 on 80442 operates at a crystal controlled, fre- 
queneyles e750 Miz. This AC also divides ‘the output* by a factor of 2*°., re- 
sulting in an output of 5 square waves per second. This timing signal gates the 
scaler on and off so that the input is.counted for one tenth of a second (100 
milliseconds). During the remaining 100 mS the counter preset information and 
the transfer of the counter information to display circuits is carried out through 
two timing pulses, STORE and LOAD terminals on 80442, applied to pins 10 and 24 
of the LSI circuit IC-4 on 80441 LOGIC assembly. These pulses are derived from 
IC-1 on 80442. It is a dual monostable multivibrator. Input to this circuit is 
also from the 5 Hz square wave. The pulse widths are controlled by R4 and C6 
(load pulse) and R3 and C5 (store pulse). The load pulse is positive and typi- 
cally 5 mS long while the store pulse is negative and 50 mS long. Trimmer C3 in 
the crystal oscillator circuit serves to accurately set the time base frequency. 


The preset information needed to convert the readout indication from the 
actual counted frequency to the operating frequency (9 MHz away) is provided 
through the four program lines, pins 11 through 14 on the LSI chip. Only pins 
11 and 14 are required to be switched for the various bands. The programming cir- 
cuit is located on 80465 PRESET-AMP assembly. On the 1.8, 3.5 and 7.0 MHz bands, 
01.000 0 is preset by diode D7. On the 10.0 MHz band, 91.000 0 is preset by diodes 


D2, D3, D7, and by transistor Ql. On the remaining bands, 09.000 0 mesa 
by diodes D4, D7, and by transistor Q2. On the 1.8); 3 soe. and 7.0 MHz an ee 
the leading digit is blanked. On the 10.0 MHz band, the leading oS ee 26 a 
vated by diode D6 and transistor Q3. On the remaining bands, the leading digl 
is activated by diode D5 and transistor Q3. 


IC-6 on assembly 80441 is a voltage regulator which provides +5 volts. ta@ 
operate IC-5, the TTL 7490 decade counter. All other Circuits are fed fromiurne 
+12 volt line through appropriate decoupling circuits. 


DISPLAY assembly 80440 consists of six 0.43" high LED, seven segment numer— 
ical displays mounted on a PC board. The board is painted black prior to in- 
stallation of the readouts. Five readouts are red and the least significant 
digit is green. All voltages for the display come from LOGIC assembly 80441. 
The display is multiplexed in the LSI circuit and frequency runs typically be- 
tween two and three kHz, as determined by C2 on 80441. Interface driver 1 Ges 
between the common cathode LED numerals and the LSI circuit are contained on 
LOGIC assembly 80441. Integrated circuit IC-l provides the multiplexed digit- 
enable signals to the cathodes of the display digits. Integrated circuits IC-2 
and IC-3 supply the multiplexed segment signals to the display segment anodes. 


SERVICING HINTS 


Use the following procedures to locate the faulty assembly. If well versed 
in digital techniques, check waveform and signal paths as indicated. 


1. Check all dc voltages given for TIMEBASE 80442 assembly and PRESET-AMP 
80465 assembly. If any is more than 20% different than the value in- 
dicated, look to this area of the circuit for faulty component. 


2. If all dc measurements are within normal range, determine probable mal- 
functioning area by analyzing trouble symptoms. If, for example, one 
digit is dark or always reads 8, trouble is indicated in the particular 
digit-enable circuitry or the LED itself. Or, if any one bar of ,the 
seven segments is dark or lit all of the time on all six digits, loomere 
the particular driver IC's and associated connections for that partic- 
ular segment. 


3. With oscilloscope check signal path at these locations: 


A. No indication on the digital readout may indicate input signal 
from VFO is not passing through IC-1 on 80465, or IC-5 on 80441. 
Or, IC-5 reset line, pin 2, may inhibit signal from reaching 
the. input to. LSI. 


Be Check operation of crystal time base oscillator, output from 
divider, pin 12 of IC-2, and output pulses from monostable 
multivibrators, pin terminals marked STORE and LOAD. 


C. Since multiplexed readout contains six digits, the enable pulse 
to each digit should have a pulse width equal to one sixth of 
the time for one complete scan. Scan frequency is determined 
by the 560 pfd capacitor C2 on 80441 LOGIC board. 


4. Correct preset information from 80465 PRESET-AMP assembly results in the 
digits to the left of the decimal point displaying correct MHz for the 
various bands. If any of these do not indicate correctly, check connec- 


tions between this assembly and 80441, and condition of diodes and tran- 
sistors. 


Pee Noe 


GENERAL 


74089 ae. 


TEN-TEC INSTRUCTION SHEET 
MODELS 217, 218, 219 and 220 CRYSTAL FILTERS 


¥ 
Models 217 through 220 are 9 MHz crystal ladder filter options specifically de- 
signed for use in the OMNI Series B and C transceivers and the ARGOSY transceiver. 
Model 220 can also be used in the Model 100 Civil Air Patrol transceiver. 


SPECIFICATIONS 
Model 217 Model 218 Model 219 Model 220 

CENTER FREQUENCY, MHZ 9.000750 SF 00150 9.000750 9.00150 
6 DB. BANDWIDTH, HZ 500 1800 250 2400 
SHAPE FACTOR, 6/60 DB PAI LPaSicel: Zeal ee sc 
INSERTION LOSS, DB VEAE: ZO 10.0 PARDD 
ULTIMATE REJECTION, DB 90+ 90+ 85+ 90+ 
Zin - 2Z6yr, OHMS 200 200 200 200 
NUMBER OF POLES 8 8 6 8 


INSTALLATION - OMNI TRANSCEIVERS 


Oe) 


Tae) 


Turn power off. Loosen four top cover screws and remove top cover. 
Locate the Crystal Filter Switch Board 90861. 


On this board are two sockets, each with a YELLOW jumper wire running diag- 
onally across the socket area. The sockets are labeled 1.8 (for Model 218 
Crees 0) ane. o  .fOr Moded. 21/7 or 219). 


Remove YELLOW jumper wire associated with the filter being installed by 
cutting it off flush with the board at each end. 


Carefully align the four pins on the crystal filter being installed with the 
corresponding sockets on the board and gently push down until each pin seats 
inf@its;socket. NOTE; There “is: no IN. or OUT orientation; to the filter. “It 
may be inserted into its socket either way. 


Turn power on and check for proper filter operation. Make sure that the 
transceiver "receives" in the SELECTIVITY switch positions associated with 
the filter just installed. It not, make sure the filter is seated in its 
correct socket. 


Replace top cover. 


INSTALLATION -— ARGOSY TRANSCEIVERS 


re 


2.) 


Turn power off. Loosen the four screws securing the top cover and remove it. 
Model 220 only (2.4 kHz 8 pole ssb): locate the RF/MIXER Board 80784 which 
already has a 4 pole filter mounted on it. Remove the standard equipment 


filter by gently prying at each corner until it can be lifted out of its 
socket. Install the Model 220 in this socket per step 4 and continue. 


NOTE: If only the Model 220 is being installed at this time, the 4 pole ssb 
filter just removed from the RF-MIXER Board in step 2 may be used as 
an optional receive filter and installed in the socket on the IF-AF 
Board per step 3. 


Modeis. 217 thru, 219: Locate the empty filter, socket..on.the IF-AF Board $0785. 
Any of the optional receive filters or the standard 4 pole ssb filter may be 


Carefully align the four pins on the filter being installed with the corre- 
sponding sockets on the board and gently push down until each pin seats in 
its socket. NOTE: There is no IN or OUT orientation to these filters. They 
may be installed into their socket either way. 


<a 


5.) Turn power on and check for proper filter operation. ‘Tf a filter ree ee 
stalled in the IF-AF Board, make sure the transceiver receives wi e ‘ 
XTAL switch in either position. If not, make sure all filters are correctly 


seated in their sockets. 


6.) Replace top cover. 


OPERATION - OMNI TRANSCEIVERS e 


In the Series C OMNI, the crystal and audio filters are controlled by separate 
three position switches. The front panel switch labeled XTAL selects the crystal fil- 
ters as follows: 2.4 for the standard built in filter only which is always in line, 
1.8 for the optional ssb filter if installed, and 0.5 for either the 500 Hz or the 
250 Hz cw filter if installed. As only the 0.5 socket has adequate gain for the cw 
filters, only one cw filter should be installed at a time. 


OPERATION - ARGOSY TRANSCEIVERS 


The XTAL IN/OUT switch on the front panel inserts the optional filter installed 
on the IF-AF Board into the receive signal path. The filter on the RF-MIXER Board, 
either the standard 4 pole or the Model 220, is used on both transmit and receive and 
is always connected in the-circuit. Thus, when an optional filter is selected by the 
XTAL IN/OUT switch, it is used in series with the transceive filter and provides addi- 
tional filtering rather than alternative filtering. 


INSTALLATION - CIVIL AIR PATROL TRANSCEIVERS 


1.) Turn power off. Remove four screws securing top cover and remove ac 

2.) Locate the SSB GENERATOR assembly 80871 (see Owner's Manual page 4-3). 

3.) The four pole filter is a plug-in assembly on the SSB GENERATOR that 
is easily identified by the four small metal cans close together. Re- 


move this filter by gently prying at each corner until it can be lift- 
ed out of its socket pins. Needle nose pliers can be used to grasp the 
four corner pins in turn and to apply upward pressure. 


4.) Install the Model 220 filter in place of the removed unit by carefully 
aligning the four corner pins with the four socket terminals on the 
SSB GENERATOR board. Gently push down until each pin seats fully. 
There is no IN and OUT orientation required -- it can be installed 
either way. 


5.) Replace top cover. 


NOTE: Due to the sharper cutoff of frequencies at both ends of the passband 
response, installation of Model 220 will have the effect of reducing both 
the received and transmitted lower frequency components in the 400 to 700 
Hertz range and also the higher frequencies. in the 2500 to 2800 Hertz range. 
Since most of the voice frequencies fall below 1000 Hertz, the noticable 
effect will be that the signal will have a slight loss of low frequencies. 
If it. is desired to regain this. loss, a slight readjustment of the carrier 
oscillator frequency from the normal 9.003300 MHz to 9.003150 MHz will ac- 
complish this. HOWEVER, if this is done, all channels will have to be re- 
calibrated. Only licensed commercial technicians are permitted to make 
these adjustments. (All transceivers that are shipped from the factory 
with factory-installed eight pole filters are adjusted to the 9.003150 MHz 
carrier frequency.) 


SERVICE NOTE: With the sharper skirt attenuation, it will be found that 

when the DRIVE-TX ON knob is pulled out and carrier is inserted, the added 
attenuation of the filter at the carrier frequency will prevent any apprec- 
iable amount of signal from passing through to the antenna, and hence the 
COUNTER jack. This will also make SWR measurements more difficult When 
making channel frequency adjustments first check to see if sufficient signal 

is present at the COUNTER jack to present a reliable counter readout on eal 
channels. If there is not sufficient signal to drive the counter, it will b 
necessary to jumper around the filter with a 10 pF Capacitor Tem oraril - 
attach the capacitor from the upper left filter terminal minute one lowe ie, ht 
pin as viewed on page 4-3 of the Owner's Manual. After all adjustments anced 
mace. ee the capacitor. To make SWR measurements, a steady whistle a 
the microphone during PTT transmit, with enou ; 
necessary. gh DRIVE to light the LED, will be 


ht 


TEN=TEC ,, ENC. REPAIR DEPARTMENT TELEPHONE 
Sevierville, TN 37862 615-428-0364 


LIMITED WARRANTY AND SERVICE POLICY 


GENERAL 


TEN-TEC, Inc. warrants all products to be free from defects in material and workmanship for a period 
of one year after date of purchase, under these conditions: 


Ls) 


Biss} 


3B ss) 


4.) 


Se) 


6.) 


Te) 


re 


2s) 
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Registration: The warranty card must be returned promptly to establish the warranty period un- 
less otherwise stated on the card. Our card file also serves as a check on stolen equipment 
which may be sent in for repair. Please notify us immediately if your TEN-TEC equipment is 
stolen. 


Original Purchaser: This warranty applies only to the original purchaser. Your warranty card 


. listing from whom purchased establishes you as the original purchaser. 


Communication with the Factory: If trouble develops, contact the TEN-TEC dealer from whom you 
purchased the unit. He is obligated to try to correct the malfunction or return the unit to us. 
If he is unable to correct: the fault, you or the dealer should contact the factory by mail or 
by telephone (615-428-0364), giving serial number if assigned, symptoms of fault and conditions 
under which they appear. You will be advised whether to return the unit to us or to try a re- 
placement plug-in assembly that will be sent to you. To facilitate service calls, please use 
our direct Repair Department telephone number, 615-428-0364. (NO COLLECT CALLS, PLEASE.) 


In-Warranty Field Repairs: To expedite repairs TEN-TEC will send replacement assemblies prior 
to receiving the suspected defective one from you. The replacement will be billed on a 30 day 
memo, and credit will be issued when the defective unit is returned to us. No remittance or 
deposit is required. If the defective assembly is not returned within 30 days, you will be 
billed. Unit will be shipped to you, transportation paid by TEN-TEC. Shipping charges to the 
factory are to be borne by you. 


Return to Non-Selling Dealer: If you return the in-warranty unit to an authorized TEN-TEC deal- 
er who did not sell the unit to you, he may, at his option, repair the unit or handle the return 
to the factory. Under these conditions TEN-TEC will repair or replace all defective components 

without charge, but reasonable labor charges may be levied by the servicing dealer. TEN-TEC is 

not liable for labor charges under these conditions. 


Proper Delivery: If the unit is returned to the factory, it must be adequately packed. A note 
should be included outlining the problem, conditions under which it appears, and attempted rem- 
edies. The more specific you are, the better the possibility of a complete fix. Shipping 
charges to the factory are to be borne by you. Unit will be returned transportation paid by 
TEN THC. 


Exclusions: This warranty does not apply to damage caused by mishandling, lightning, voltages 
in excess of rating, reverse polarity of DC supply, or changes in circuits. Claims for damage 
in transit should be filed with the carrier. This warranty, however, is NOT voided for attempt- 
ed repairs of defective units or for incorporation of additional components such as switches, 
ete. when there is) no change in the basic circuit. Under no- circumstances is TEN-TEC liable 

for consequential damage to person or property by use of this unit. 


TEN-TEC reserves the right to make any improvements to its products which it may deem desirable 
without obligating itself to install such improvements in its previously manufactured products. 


This warranty is given in lieu of any other warranty, expressed or implied. 
SERVICE OUTSIDEOF UlS.Ax 


Service Centers: The policies listed in this warranty do not necessarily apply outside the 
U.S.A. Many overseas TEN-TEC dealers are qualified service centers. Contact the dealer near- 
est you for warranty service information. 


Transportation: In the event that you deal directly with TEN-TEC, Inc., all shipping charges 
to and from the factory are to be borne by you. 


TRANSCEIVERS 


Extended Pro-Rata Warranty on Models 546/580 Output Transistors: The output transistors on 
these models are unconditionally guaranteed against damage for a period of one year after date 
of purchase, under any load condition or mode of operation, except for static discharge on the 
antenna or direct lightning strike. If they fail after the warranty period, the following re- 
placement schedule will apply, provided that our service department makes the repair. (Prices 
listed are maximum and subject to reduction, depending on current transistor prices at time of 
repair.) 


as) 
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72 
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3 to 5 Years 


1 to 2 Years 2=to)-3) Mears 
$12.00 each $15.00 each $18.00 each 


(Two transistors per transceiver. Labor not included.) 


Warranty on Models 515/525 Output Transistors: The output transistors on these models are un- 


Conditionally guaranteed against damage for a period) of one year antes sev of oe 
any load condition or mode of operation, except for static discharge on e an 


lightning strike. 
LINEAR AMPLIFIERS 


Model 444 Warranty Exceptions: The Amplifier and Power Supply units are both covered under the 
GENERAL conditions stated above, with the following exceptions: 

A.) The warranty is void if the amplifier is powered by any source other than an approved 
TEN-TEC power supply. 
The warranty is void if any of the factory sealed internal adjustments are altered. 
The warranty is void if any of the protective circuits are disabled. 
If used with other than a TEN-TEC transceiver the warranty may not apply. A list of 
approved transceivers is included with the amplifier. If your transceiver is not list- 
ed, contact the factory. 
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Extended Pro-Rata Warranty on Model 444 Output Transistors: The output transistors on this 
model are unconditionally guaranteed against damage for a period of one year after date*o£f pure 
chase, under any load condition or mode of operation, except for static discharge on the antenna 
or direct lightning strike. If they fail after the warranty period, the following replacement 
schedule will apply, provided that our service department makes the repair. (Prices listed ace 
maximum and subject to reduction, depending on current transistor prices»at time of repair.) 


1 to 2 Years 2a LOre Years : 3 to 5 Years 
$30.00 each $35.00 each $40.00 each 


(Four transistors per amplifier. Labor not included.) 


Proper Delivery: If the ‘unit is returned to the faciory it must be adequately packed. If the 
power supply Section is to be returned, remove the power transformer. The transformer may be 
retained or returned separately as indicated. 


OUT-OF-WARRANTY REPAIRS 


Field Repairs: New circuit boards or discrete components can often be supplied to eliminate 
the cost and bother of shipping the complete unit to us. A nominal charge will be made for 
the material sent. Certain assemblies integral with the main chassis, such as VFO assemblies 
and rack tuning mechanisms, are not field replaceable. 


Returned Units: Along with the unit, please submit a complete report on the nature of the mal- 
function and the conditions under which it occurs. This will enable our service department to 
pay special attention to your problem area and reduce overall labor costs. No matter what the 
malfunction is, every unit will be given a complete alignment and operational check before being 
returned 


Quotations: Quotations on repair work will be given on request, after examination of the unit. 
The amount quoted will be firm for the specific work outlined in the quotation. Should addi- 
tional material or labor requirements come to light after the repair is initiated, you will be 
contacted for apprgval before this phase of the repair is started. 


Repair Charge Payment: Charges below the $25.00 level will be billed to you after completion 
of the work and at the time of re-shipment. A report of all work done and parts used will 
accompany the bill. For charges greater than $25.00, prepayment will be required before the 
unit is returned. One of three methods of payment may be selected. 1.) Upon completion of the 
work the billing will be made but the unit will be held here. Upon receipt of the payment, the 
unit will be shipped. 2.) The unit will be returned to you on a CoD basis, with COD charges 
borne by you. 3.) The repair charges may be paid by either MasterCharge or VISA. 

Approval for COD or charge card options can be given either at the time the unit is sub- 
mitted to us (in the accompanying letter) or when contacted upon completion of the repair. 
Please submit all raised information on your charge card when paying by this means. 


Transportation Charges: Units should be returned, transportation and insuranc 


: e charges prepaid. 
Return transportation and insurance charges will be billed to you with other c 4 ee 


osts. 
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TEN-TEC MODEL 255 POWER SUPPLY 
GENERAL 


The TEN-TEC Model 255 Power Supply is designed to deliver 18A at 13.5V 
from a 117 or 235 vac 50-60 Hz source. An electronic latching circuit breaker 
shuts off the output voltage when the current drawn from the supply exceeds 20 
amperes. When this breaker trips, the meter lamp goes out indicating loss of 
Output. The breaker is reset by cycling the POWER switch from ON to OFF and 
back to ON. The primary circuit is fused with a 4 ampere fuse on 117 vac and 
2 ampere fuse when used for 235 vac. The output voltage is available through 
a four pin AMP connector at the end of a three foot power cord and at two phono 
type jacks for low current applications. The center two of the four AMP pins 
are used for remote power on-off switching, if desired. The front’ panel meter 
indicates current drawn. 


ENeyOAr CULE consists of a bridge rectifier followed by a high capacitance 
filter. This in turn, is followed by two parallel transistors in a series re- 
gulator circuit whose base voltage is derived from an integrated circuit regu- 
lator and driver transistor. The circuit breaker consists of a SCR latching 
circuit which turns off the regulator when the current drawn exceeds the set 
limit. The SCR triggering signal is developed across a pair of low value re- 
sistors in series with the output, which also serve to assure sharing of the 
load current between the two pass transistors. Overvoltage protection of the 
output is provided by a SCR "Crow-Bar'"' circuit which short circuits the output 
if it should rise above 16 VDC. 


INSTALLATION 


Output Cable and Connectors: The high current output should be drawn 
from the four pin AMP connector at the end of the output cable. Pin 1 is GND 
(black) negative, and identified by the rib on the plastic shell of the output 
connector. Pins 2 and 3 (white) are connected in series with the front panel 
POWER switch and are used with a remote on-off switch, if desired. Pin 4 is 


HL3 eovolises (red)... 


If the supply is to be turned on and off only by the front panel switch, 
pins 2 and 3 should be jumpered together at the connector or where the two 
white wires attach to the terminal strip inside the unit. Keep interconnecting 
cables carrying high current as short as possible and of a wire gauge greater 
than or equal to #14. Sizable cable voltage drop will be experienced if too 
long or if a small wire size is used, 


Provide a good interchassis connection by running a separate heavy braid 
or stranded wire between them, using the ground lugs provided on the rear panels. 
In rf communication systems, a connection from chassis to a good earth ground 
is also recommended. 


The phono jacks marked AUX 12V are connected in parallel with the output 
from the AMP socket and may be used to power auxiliary equipment that does not 
draw more than five amperes. Center terminal is positive, shell is negative. 


The power transformer has a dual primary winding permitting operation on 
either 117 or 235 vac. A recessed slide switch is located on the bottom of 
the supply to select the desired voltage. CAUTION: BE CERTAIN THE SWITCH IS 
IN THE PROPER POSITION BEFORE APPLYING POWER. For 235 volt operation the 
internal 4 ampere fuse must be replaced with the supplied 2 ampere fuse. 


epeaker WCabte> If ‘you wish’ to™“ise “the built in*speaker,: insert) the’ phone 
plug on the cable into the transceiver's phone jack. Note that the Series C 


OMNI has phone jacks on both the front and rear panels. If the built in speak- 
er is used, headphones must be plugged into the phones jack on the front of the 
Power Supply to disable the speaker. 
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OPERATION 
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Connect the line cord to proper source of voltage. Thisuis aythree wire 
cable and the green center conductor should be connected to the main ground 
system. It is internally connected to the supply chassis. 


Connect load to AMP connector as described above, - 


Turn unit on by pressing the top protruding edge of the POWER switch. este 
meter lamp should indicate that output voltage 1s present. If the. lamp 


does not light, check load and cables for short circuit or excessive cur- 


rent situation. 


The lamp illuminating the current meter is powered from the regulated out- 
put of the supply and should not dim with the current loads up to the rated 
output. If pilot lamps in the driven equipment dim with increased load cur- 
rent, but the current meter lamp stays constant, 1t 1s an indication that a 
a loss of voltage is occuring in the interconnecting cables or connectors. 
To remedy use shorter cable and/or larger wire size. 


To reset the circuit breaker after it has shut down the output voltage as 
indicated by the meter lamp, turn the unit off and back on again, If the 
short or overload remains, the breaker will again shut down. Remove the 
cause of overload and reset again as before. 


If for some reason the crow-bar circuit should detect an over-voltage con- 
dition it will short the output voltage. If this was caused by a transient 
spike, the circuit breaker will trip out and must be reset as above. If the 
overvoltage condition is the result of a component failure, or the overcur- 
rent breaker is inoperative, the internal 20 ampere fuse will open and reset 
will not be possible. If the internal fuse blows (mounted in fuse clips lo- 
cated on the heatsink circuit board), it indicates that some internal part 
has failed and service is required. 


Fuses: In the event that the line fuse blows, replace it with an identical 
type slo~blo. The line fuse holder is located on the rear panel next to the 
line cord strain bushing. 


Do not place the power supply in a closed area or in a small space where nor- 
mal room air cannot circulate freely around the heat sink on the rear panel. 
This heat sink should have free access to normal air convection currents. 

For instance, do not place the supply on the floor in a cornér., “If this is 
the only available location, turn it around--fins out. Always operate the 
supply with the heat sink and fins vertical. Never put anything on top of 
the heat sink fins. 


When. operating near full load for relatively long periods of time, the “heat 
sink will become quite hot. The bottom pan of the chassis will also become 
hot due to power dissipation in the bridge rectifier. The large heat’ sink 
is capable of maintaining this type of operation if the free air circulation 
requirements as above are met. If extended operation is anticipated, and/or 
the line voltage is above the mean values of 117 or 235, it's recommended 
that a small fan be used to circulate air around the heat sink. For normal 
CW..or SSB Amateur ‘applications, where the duty cycle is less than 60%, a tan 
should not be necessary. If there is any question as to whether there is 
enough air circulation around the heat sink, check the temperature of the 
heat sink. It should not be allowed to go' above 100°c or 212°F. To do ‘cChasy, 
moisten the tip of your finger and touch lightly near one of the transistors 
Oe Gey NeaiesSt nes siete ktsiaizles wana usm Foo, hots 


SPHCIFICATIONS 


Input Voltage: 105-125 vac, 50-60 Hz or 210-25° vac, 50-60 Hz. 
Hep uty VoOLLages sst> vde, adjustable 12.5. to 14.0 vde-. 
Regulation: Better than 1% no load to full load @ 117 vdc. 


Speaker: Ceramic Magnet, 8 ohm. 

Output Current: 18 amperes, full load, 20 amperes, maximum. 

Circuit Breaker: Electronic latching. Factory set at 20A. 

Panel Meter: 0-25 amperes. 

Ripple: Less than 60 mV peak-to-peak at 18A at 117 vac. 

Construction: 16 ga. aluminum chassis and top. 

Output Connectors: One 4 pin AMP MATE-N-LOC, two phono jacks for low 
CU wet) &.. 

Size: | HWD) Seer ee Ler 

Weight: 15 lbs. 


CIRCUIT DESCRIPTION 


Model 255 Power Supply uses a series regulator type circuit incorporating two 
2N5301's as the pass elements. While either transistor could handle the 20A of 
output by itself, two are used with a generous heat sink to assure plenty Of ide 
sign margin. The .15 ohm resistors in each emitter assures that the load is equally 
shared between the two pass transistors. They are also used as the meter shunt and 
sense element for the over-current breaker. 


The circuitry is divided into three assemblies. The chassis contains the trans- 
former and associated ac wiring, bridge rectifierysand+falter capacitor, +The: regula- 
tor board contains all the control and drive circuitry. The pass transistor assembly 
is mounted on the rear heat sink and contains the pass transistors, shunt resistors 
and the overvoltage crow-bar and its fuse. For ease of service, these three assem- 
blies are interconnected with cable plugs where current requirements permit. 


REGULATOR BOARD 


The heart of the Model 255 is a 723 integrated circuit voltage regulator. It 
contains a stable reference voltage source, feedback amplifier, over current shut- 
down, and control circuits. The regulator board by itself is a 1 ampere current 
limited power supply and is used to drive the pass transistors on the heat sink for 
the required current output. The current sense voltage from the pass transistor 
board is returned to the regulator board between pins E and 0. This signal is 
used to drive the output current meter and the over current breaker. Potentiometer 
R7 ‘sets the meter calibration and R1O sets the current trip point. Output voltage 
is adjusted by R12. 


The regulator board has its own rectifier and filter capacitor. Diode D3 and 
capacitor C2 supply the hold-in current for SCR Q2 when the over current circuit 
trips. 


As received from the factory, the potentiometers are carefully adjusted for 
the following settings: 


METER Calibrated *at 115A. 
VOLTAGE Set for 13 .5V 
TRIP Sait Owe 20) Av. 


These should not require further adjustment unless service has been performed on 
the unit. 


PASS TRANSISTOR BOARD 


This board contains the series pass transistors. The two 2N5301 transistors 
are connected in parallel with the ballast resistors on each emitter. These re- 
sistors insure that the two transistors share the load current and also are used 
as current sensing shunts for both the meter and current trip circuits. 


The crow-bar circuit occupies one corner of the board. If the output voltage 
should rise above 16 vde, zener uiode Di will conduct and apply forward bias to 
the gate of SCR Q3. When Q3 latches, i* shorts the supply output to ground, which 
will either cause the over-current circuit to trip or will blow Fl, the 20A fuse. 
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IN CASE OF DIFFICULTY: 
SYMPTOM 


No output when turned on 
(meter dark) 


No output but meter jumps at turn on 


Output voltage sags with load 
(meter lamp dims) 


Blown 20A fuse 


VOLTAGE READINGS--~-PASS TRANSISTOR BOARD 


C (a) Be-(2) E: (cath) 
Ql 245) 14°.2 bey. 
Q2 24.5 iy ie W385 
Q3 ATFs 0 0 
Ql 2429 0 0 
Q2 24.5 0 0 
Q3 0 @) 0 


VOLTAGE READINGS---REGULATOR BOARD 


Ul ae PG. 

Pin Volt Pin Volt 
Ih NC 14 NC 
2 | 3 16.0 
3) r2Z 12 24h 
4 pan ie 2.5 
5 teal: 10 14.8 
6 Tied 9 NC 
i 0 8 NC 


NC=No Connection 


PIN--INNER CONNECTION SOCKETS 


B (case) 14.2 
E (emitter) HS 
O (output) MS ee 
M (meter) 1S ee 
AC--18 vac 


Transistors (scr) 


NO LOAD 
LC Ae ECC E (cath 
yl eee: 14.8 Weed 
Q2 24.5 0 0 
qe 0 13.5 13.5 


Tripped by overcurrent 


Ql 24.6 45 ~45 
Q2 od Ae Le 0 
Q3 -d 0 0 


POSSIBLE CAUSE 
External AC switch not on. 
(switch between white wires of 
output cable) 
Line fuse blown 
Output shorted 


Low line voltage 
Blown 20A fuse 


Shorted pass transistor or 
accidental ground wire contact 
to transistor case on heat sink, 


no load, untripped 


tripped due to overcurrent breaker 


(No load) 


20A FUSE 


R15 TRIP VOLT METER 
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TEN-TEC, Inc, warrants all products to be free from dad ae matertaloand vorknanshi a1 
ne one year after date of (soe a oar these glen e for 


ae, Purchaser: This warranty applies only fot : 
listing from purchased establishes you as the 


by telephone (615-428-0364), giving serial number foe 


in transit should be filed with the ey ot De SURELY or ie ipo 


etc. when there is no change in the basic Seat ‘Under no circumsta 
; for consequential damage to person or property by use of this unit. 


| feaae rtation: In the event that you deal sopietees with pene, tne. * all shipping charges 
to art from the 


ie may be\sent in) for repair. 
stole n. 


purcha see Sey ete as 


'TiMhet is eae: to Keerrect the fault, you or 
under which they appear. You will be advised whether 


placement plug-in assembly that will be sent to eo ele 


our direct aw Department telephone number, 


; rs: To expedite repairs TEN-TEC w 

© receiving the suspected defective one from you Be 

pene) and credit will be issued when the Eee ive anit 5 
he ae a. If the defective 


nit will be shipped to you, transpo: ation paid by 
ee erie ccs ¢ F a As eal 
Return to Non-Sel Dealers 22 1f ou Pais the ee ae 1 
Se nee inet itae clots tite 
to the factory. these alpladelee Ba 
without charge, but reasonable labor charges 
not liable for iahor charges under these aah 


Proper Delivery: If duane a ovararhea to: 4 
ahautd be saetaeed outlining the problem, sondit 
edies. The more specific you Saha the better t 
bene ss to the factory are to be borne by oe 


° 


Exclusions: This warranty does not apply damage caused a8 ae 
excess of rating, reverse polarity of DC c ge in 
ed repairs of defective units or for incorpora fons 


TEN-TEC reserves the right to make any improvements to its product > ae ch 
without obligating itself to install ahen improvements in its previo 


This ganee is given in lieu of any other warranty, expressed or | ake 
SERVICE OUTSIDE OF U.S.A. 


Service Centers: The policies listed in this warranty do not nec 2 
U.S.A. Many Overseas TEN-TEC dealers are qualified service Site saa 
est you for warranty service information. 

factory are to be borne by you 


TRANSCEIVERS 
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ito 2 Years 2 to 3 Years 3 to 5 Years 
$12.00 each $15.00 each $18.00 each 


(Two transistors per transceiver. Labor not included.) 


Warranty on Models 515/570 Output Transistors: The output transistors on these models are aoe 
conditionally guaranteed against damage for a period of one year after date of Be Oe ae : 
any load condition or mode of operation, except for static discharge on the antenna or direc 
lightning strike. : 


» LINEAR®AMPLIFIERS 


Model 444 Warranty Exceptions: The Amplifier and Power Supply units are both covered under the 

GENERAL conditions stated. above, with the following exceptions: 
A.) The warranty is void if the amplifier is powered by any source other than an approved 
TEN-TEC power supply. 

) The warranty is void if any of the factory sealed internal adjustments are altered. 

) The warranty is void if any of the protective circuits are disabled. : 

) If used with other than a TEN-TEC transceiver the warranty may not apply. A list of 
approved transceivers is included with the amplifier. If your transceiver is Not, Lasts 
ed, contachithevractory, 


wo @ ve) 


Extended Pro-Rata Warranty on Model 444 Output Transistors: The output transistors on this 


model are unconditionally guaranteed against damage for a period of one year after date of pur- 
chase, under any load condition or mode of operation, except for static discharge on the antenna 
or direct lightning strike. If they fail after the warranty period, the following replacement 
schedule will apply, provided that our service department makes the repair. (Prices listed are 
maximum and subject to reduction, depending on current transistor prices at time of repair.) 


L.to 2 Years 2 to 3 Years 3: to 5) Years 
$25.00 each $30.00 each $35.00 each 


(Four transistors per amplifier. Labor not included.) 
Proper Delivery: If the unit is returned to the factory it must be adequately packed. If the 
power supply section is to be returned, remove the power transformer. The transformer may be 
retained or returned separately as indicated. 


OUT-OF-WARRANTY REPAIRS 


Field Repairs: New circuit boards or discrete components can often be supplied to eliminate 
the cost and bother of shipping the complete unit to us. A nominal charge will be made for 
the material sent. Certain assemblies integral with the main chassis, such as VFO assemblies 
and rack tuning mechanisms, are not field replaceable. 


Returned Units: Along with the unit, please submit a complete report on the nature of the mal- 
function and the conditions under which it occurs. This will enable our service department to 
pay special attention to your problem area and reduce overall labor costs. No matter what the 
malfunction is, every unit will be given a complete alignment and operational check before being 
returned , 


Quotations: Quotations on repair work will be given on request, after examination of the unit. 
The amount quoted will be firm for the specific work outlined in the quotation. Should addi- 
tional material or labor requirements come to light after the repair is initiated, you will be 
contacted for approval before this phase of the repair is started. 


Repair Charge Payment: Charges below the $25.00 level will be billed to you after completion 
of the work and at the time of re-shipment. A report of all work done and parts used will 
accompany the bill. For charges greater than $25.00, prepayment will be required before the 
unit is returned, One of three methods of payment may be selected. 1.) Upon completion of the 
work the billing will be made but the unit will be held here. Upon receipt of the payment, the 
unit will be shipped. 2.) The unit will be returned to you on a COD basis, with COD charges 
borne by you. 3.) The repair charges may be paid by either MasterCharge or VISA, 

Approval for COD or charge card options can be given either at the time the unit is sub- 
mitted to us (in the accompanying letter) or when contacted upon completion of the repair. 
Please submit all raised information on your charge card when paying by this means. 


Transportation Charges: Units should be returned, transportation and insurance charges prepaid 
Return transportation and insurance charges will be billed to you with other costs : 
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Pin Voltage Readings on 80645 PRESET-AMP BOARD - (BAND switch on 21 MHz.) 
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Semiconductor Voltage Readings on 80465 PRESET-AMP BOARD 
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PARTS LIST 
RFC 1,2 21007 CHOKE-RF, 1 MHY 


Ci--5 eo 32  CAPSrxD 27 0UMPr LOOV, CER, Z25V 
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80465 PRESET-AMP 


80441 LOGIC BOARD 


Ic-4, the LSI circuit, should have approximately 11 volts at PING 2) Mana 
28. Pins 15, 17, and 26 should be at chassis ground potential. All other pins 
have pulses and cannot be measured with a dc voltmeter. LCs, WL C= 2) -angere—s 
should have approximately 13.8 volts at pin 11 and 0 volts on Pin 4, All other 
pins contain pulses. 


Pin Voltage Readings on 80441 LOGIC BOARD 


* All other pins, DNM = Do Not Measure. Pulses Present. 


Semiconductor Voltage Readings on 80441 LOGIC BOARD 
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Pulses Present. 
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PARTS LIST OTY 
C7 23006 GAP=—EXD, Of LM, 250V, FELM 20% tare) 
C8 25005. “cAP=F XD, 2e2MF77L5V,)/ TANT, 10% il ao} 

23042 CAP-FXD, 1OOOMF, 25V, EL ESO) 
GA Zo AeA EXD, = OIMESS LOOV, CER; Z25V> LNG. 1.0 
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Re 25071 IC-75492APC be @ 
IC6 25072 IC-MC78L05CG/LM78L05ACH AO 
TC2 Sse D074 se =7 549 APC DQ) 

27021) SSOCKET—1CG.. 28 PEIN AO 
D1 28007 DIODE-ZENER, 11V, 10%, 1N4741 IL 
Ic4 28049" Ppt NO... 250170; “SELECTED #1 AO 


IC-6 


80441 


LOGIC 


[C=2 


1G=1 


IC-3 


Pin Voltage Readings on 80442 TIMEBASE BOARD 
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C6 23012 CAP-FXD, 0.22MF, 250V, FILM, 
C3 23061 CAP-VAR, 5/60PF, TRIMMER 
C2 23065) = CAP-FPXD,)\ 82PF, 160V, FILM, 


Cl,4,5 23132 CAP-FXD, .01MF, 100V, CER, 
IC2 25058 IC MC14521 DIVIDER/XTAL OSC 
sgexk 25059 IC MC14528 MONOSTABLE MV 
a 48016 CRYSTAL-QUARTZ, 5.24288MHZ 
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Pin Voltage Readings on 80440 DISPLAY BOARD 


* All other pins, DNM = Do Not Measure. Pulses Present. 
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80452 RX MIXER 


This board contains the high level double balanced diode quad mixer, a low 
noise high level i-f preamplifier, and a broadband high level local oscillator 
(LO) amplifier. The LO is applied at approximately +13 dBm to the mixer. Mixer 
amplitude and phase balance are set using Rl and Cl. On transmit, bias to both 
amplifiers is removed and the mixer is disconnected from the i-f preamplifier by 
PIN diode D5. 

The mixer balance controls are adjusted as follows: 

1. Set BAND switch to 21.0 MHz and dial to 21.320 0. 
2. Peak RESONATE control for maximum signal. 
3. Remove antenna and terminate ANTENNA jack with a 50 ohm load. 
4. Null, using Rl and Cl, any "birdie" that may be received. 
Resistors R10 through R12 form a 3 dB attenuator which is necessary for pro- 


per out-of-band termination of the mixer. 


Pin Voltage Readings - (Receive mode, no signal.) 


Receive 


B 


Transistor pins viewed 
from top of PC board 


Emitter 
Transmit Receive 


Base 


Transmit Receive 


Q2 


(NA = Not Accessable) 
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21007 
23006 
23432 
25433 
23168 
25,027 
Zo Om 
28001 
Z30L7 


CHOKE-RF, 
CAP-FXD, 
CAP-FXD, 
CAP-FXD, .00O1MF, 
CAP-VAR, 3/22PF, 
TRANSISTOR-RF POWER, 
TRANS ISTOR-2N5109 
DIODE-1N4154/1N4148, 
DIODE-PIN, MPN3404 
30071 RES-VAR, 100, LIN, PC VERT, 
85120 TRANSFORMER-RF, BIFILAR 
85121 TRANSFORMER-RF. TRIFTTAR 
85123 CHOKE-RF, 50 mHy 

85134 RF TRANSFORMER-TRIFILAR 


100V, CER, 
S00V 7. CERT 


SiL 


Ql 


Q2 


80452 RX MIXER 


ow | 
Z 
O./ Or 2N3B66 i) Ei? 27 | 


250V, ELLM, 
Z5V 


TRIMMER, VERT 
2N3866 


20% 


DS, 20m 


30% 
NP 
NP 


80717 NOISE BLANKER 


The noise blanker is inserted in the receive i-f channel ahead of the high 


selectivity crystal ladder filter. 
noise detection. 
filter to remove adjacent signals. 
Lancedino1se:gqate =—#Tl;7.f2,, DIVand D2. 


The signal is split into two paths, one for 
Ll and L2 with associated tuning capacitors for a band pass 

The filter feeds the signal input of a ba- 
The control input to the gate contains 


noise pulses developed through amplifier IC-l, amplifier Q1 and emitter follower 


Q2% 
voltage is applied to pin 5 of IC-l. 


Transistors Q3 and Q4 comprise a direct-coupled AGC amplifier whose control 


The bandpass filter can be aligned by tuning to the receive "birdie" at 


27.980 MHz. 
Maximum S-meter reading. 
voltage at pin 5 of ICl. 


Pin Voltage Readings - 


With the blanker switch off (ALC control IN), peak Ll and L2 for 
With the blanker switch ON, 


tune C14 for maximum AGC 


(Receive mode, no signal conditions, blanker on) 


VOLTAGE 


Semiconductor Voltage Readings - 


TRANSISTOR COLLECTOR 


(Same conditions) 


MPN 3404 
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rs, Ly C5 \ 
(ey 410¢ Dg MPN3404 
1 au Nasa 
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8 
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| Ri (00 | 
| Ce | 
Cio All PINS VIEWED 4 af vie 
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GNDO soa 3 eer, oN 
5 C3 /MF av, | 2 
Ors 8 stop J x : meio 
| 
IN kiy 100 0 OUT 
| 
(s << G O ND 
GNDB°O ois : = ae G 
+ Ku 33K &2 1M wb : | 
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PARTS LIST 
Coy 10, hS 23006. CAP+FXD, 0. LMP, 250V,/~FIDM, 202 


c9,16 23014 CAP-FXD, 22PF, 50V, 5%, NPO 
C18 23020 CAP-FXD, 1MF, 16V, EL 

C14 23061 CAP-VAR, 5/60PF, TRIMMER 

C12 ke 23132 CAP-FXD, .O1MF, 100V, CER, Z5V 
C8 23135 CAP-FXD, 560PF, 100V, 5%, N1000 
‘eh ay 23139 CAP-FXD, LOOPF, 100V, 5%, N750 
Cura 23140 CAP-FXD, 82PF, 100V, 5%, N470 
C235 23162 CAP-FXD, 470PF, 100V, 5%, N2200 
C3 23173  CAP-FXD, 5PF, 500V, 5%, N750 

hy 93188 CAP-FXD, 4.7 MF, 25V EL VERT. 
Q4 25001 TRANSISTOR-2N5087 

Oise. 25054 TRANSISTOR-MPS6514 

TEL 25062 IC-MC1350P 

aby 28017 DIODE-PIN, MPN3404 

L3 85036 TOROID-RF, 16T, #28 

Pee BSrOS \COLLERE 20T wht o2 

T1,2 85121 TRANSFORMER-RF, TRIFILAR 


80717 NOISE BLANKER 


C14 Ic-1 13 


80526 CRYSTAL FILTER SWITCH 


This board contains a double pole, triple throw electronic switch, a buf- 
fer amplifier, Ql, and sockets for the installation of two optional crystal 
filters. The buffer amplifier provides a proper terminating load for both the 
2.4 kHz crystal filter and the optional filters. Since it is powered from the 
R voltage; it, effectively disconnects the receive i-f' system during transmit? 
The electronic 3P2T. switch consists of) diodes Dl thru D12. ‘The position) ofstne 
switch is determined by which of the three control lines receives +12V from the 
SELECTIVITY switch. The excess forward bias voltage from the switch in use ap- 
pears across R6 and R10, and reverse biases the two other sections. Isolation 
through these switches is in excess of 90 dB. When the 0.5 switch is selected, 
Switch Q2 adds some emitter bypassing to Ql which increases the buffer gain 
from 1» to 7 dB. This compensates for the 6 dB higher loss in the 0.5 filter. 


Pin Voltage Readings - (SELECTIVITY switch setting 2.4.) 


[Pin [Transmit 7 Receive |PARTS List 

L1-8 21007 CHOKE-RF, 1 MHY 
C1,8,10,11,12,18 23006 CAP-FXD, 0.1MF, 250V 
C475 6pl4uLl5 16 23014 CAP-FXD, 22PF, 50V, 
C2 53571, 9) Le 17 23132 CAP-FXD, .01MF, 100V 
c1s 23133 CAP-FXD, .001MF, 500V 
Ql 25032 TRANSISTOR-MPS 3693 
Q2 25054 TRANSISTOR-MPS 6514 
D1-12 28017 DIODE-PIN, MPN3404 
L9,10 85124 CHOKE-SIX HOLE BEAD 


Semiconductor Voltage Readings - (Receive mode, SELECTIVITY switch in 0.5 position.) 


Collector 


Ql 5.5 232 0.5 
Q2 0 0.8 0 


C E Transistor pins viewed 
from top of PC board 
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80526 CRYSTAL FILTER SWITCH 


80714 IF-AGC 


Both stages of the 9 MHz i-f amplifier are fixed-biased for maximum dynamic 
range. PIN diodes Dl, D2, and D3 present variable resistances across the i-f sig- 
nal path. The amount of shunting is determined by the value of AGC voltage devel- 
oped in the dc darlington stage, Q5 and Q6. The output of the product detector, 
Q3, is applied to the audio filter via terminal FILT IN and returns through FILT 
OUT. If no filter is being used, these terminals are shorted at the AUDIO SELEC- 


TIVETY switcht 


The FILT OUT audio is amplified in one section of dual op-amp IC-1l, and fed 
to the AUDIO terminal. The second op-amp buffers the audio for AGC purposes. Hang 
AGC is obtained by Q7 and Q8. The AGC filter capacitor, C22, is discharged \bys07 
after the hang period determined by R29 and C25. The S-meter is driven by the 
darlington stage through blocking diode D4. 


Three adjustments are required on this assembly. The first two, i-f trans- 
formers Tl and T2, are peaked for maximum S-Meter reading while receiving a weak 
Signal. Maintain a meter reading less than S-5 by detuning the RESONATE control 
so that AGC action is held to a minimum. 


S-Meter calibration is accomplished by setting potentiometer R20 to an S-9 
reading when 50 uV signal at 14.100 0 MHz is applied to ANTENNA terminal. R20 
should be adjusted after RESONATE control is peaked and main tuning adjusted for 
maximum meter deflection. 


Pin Voltage Readings - (Receive mode, no signal conditions.) 


Transmit Receive i Transmit Receive 
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0 
0 
OL 
128 
0 PLL SOUT 
0 GND 
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MOSFET 5.4 0 +7 
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Q5 Oe 
Q6 the 
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IC pins viewed from from top of PC board 
top of PC board 
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PARTS LIST 
@4,6°20);21,24,28 23006 CAP-FXD, 0.1MF, 250V, FILM 203 
C19 23014 CAP-FXD, 22PF, SOVE: 5%, NPO 
(E23 23020) CAP-FXD, “IME, 16V,) EL 
C3 23048 CAP-FXD,,.047MF, 250V, FILM, 203% 
CSeyie or LOS 7 Lah Zsis2) eCAP-EXDe JOLME, LOO V, MCGEE, ZV 
(OD Sv 231 Ss CAP—E XD OO UME  SU0OV FICE RT Ss ecor 
Ce 23138) CAP=P XD" TS0PE. LO0V 5 e:, N750 
C30 Dat62  CAP—EXD,1.470PE 1 O0V poe, Nz2zoo 
Guis2'6 Pane. | CAP—FEXD, 1° ME S50VcEL VERE 
€14,29 23182) ‘CAP—EXD, 33ME, L6V, EL VERT RAR 
Cisse li6), 2:25.25 23080 \CAP-—FXD, (4.70 °ME0 =25V, ve VERT. 
OF } 25001 TRANSISTOR-2N5087 
Q3 25022 TRANSISTOR-FET, 40823 
Ong 2 25032. TRANSISTOR-MPS 3693 
Q4,5,6,8,9 25054 TRANSISTOR-MPS6514 
AKG AE 25078 IC-RC4558P 
D6,7,8 28001 DIODE-1N4148/1N914, SIL 
DA 25-3 28020 DIODE-PIN 
D4,5 28031 DIODE-1N34, GE 
R20 30038 RES-VAR, 10K, LIN, PC MOUNT 
le (G5) 6)) ee (nL be) 85017 TRANSFORMER-RF 17T, #28 
D3 
Te, 
D5 
Q4 
R20 ——_———._> 
S-METER SET 
I.F.-AGC 


80436 CW FILTER 


The CW FILTER contains four two-pole active operational amplifier filters 
whose center frequency is 750 Hz. The four filters are connected in series, 
with each output brought out to a pin on the board. The filters are selected 
by the SELECTIVITY switch and when selected, are placed between the product de- 
tector and the AGC detector. Thus, when any of the filters are in use, the AGC 
will respond only to signals passing the filter and will not be "pumped" by out- 
of-band signals as in conventional audio filter applications. 


Pin Voltage Readings - (Receive mode, MODE switch in SB-N.) 


° 
lo oR oR eae) 


| 7 


IC pins viewed from 
EOD +OL 2PCA board 


e e ° 
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CHa ey el. 23006 7 CAP—FEXD, OSUME 7250 . 2H LLM; 
(ey) DSO22 CAP—EXD» SOME, LoVe, En 
C273) On Dir > lO las OOM ICARAIXD!, Z2A0 ORE a2) Vice LM: 
Le 25 OW 7 TC-RC4136N 
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CWer Carr 


80527 NOTCH FILTER 


A three stage "biquad" circuit and a separate summing amplifier, Ul A=D, 
are used to provide a notch filter with 50 to 60 dB of depth and simple tun- 
ing. The frequency of the notch is set by RS, a dual 250K ohm potentiometer. 
Frequency range is 250 Hz to 7.0 kHz. Since the notch is quite narrow, pi eye = 
removed from the circuit by tuning it above the passband of the i-f, i.e. 
greater than 6 kHz or full clockwise rotation. 


Semiconductor Voltage Readings 


14 8 
ae 
2 
3 
4 
5 | 7 
6 
7 Semiconductor pins 


viewed from top of 
PC board 


NOTCH FILTER 
| ! 80527 Dual Ganced 


zZ50K 
eee G AtOmy MMEEY 
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PARTS LIST 


C1i;5 23006 CAP-FXD, 0.AdMF, 250V, BLLM,}20% 
C3,4 23070. CAP—FXD, 2200PF, 25V, FILM, {5% 
C2 76 Aac8i.—6 CAP-PXMD,. 1 MF 50V EL VERT 
ULA,B,C, Ds 25077, IC=RC4136N 

R5A,B 30205 RES-VAR, DUAL 250K, REV LOG 


IN 


80527 NOTCH FILTER 


80447 AUDIO-SIDETONE 


Integrated circuit IC-1 contains the complete audio power and preamplifier. 
Input is applied to pin 2 and output taken from pin 8. Input signal may be from 
one of two sources, the received signal, which is applied to the INPUT terminal 
and passes through the muting circuit when open, or from the sidetone oscillator 
consisting of Ql and Q3. 


Input signal is shorted to ground whenever muting transistor Q2 is put into 
the conducting state. This occurs in the transmit mode by the application of 
the "T" voltage to,itsebase<circuit throughD1-" “C2; 4RI0;sand Rll form*a,ehore 
time constant RC circuit to slightly delay the turn-on time of the audio signal. 
When in QSK SLOW position, capacitor C3 is switched in parallel with C2 to in- 
crease the delay time. 


The sidetone oscillator is a relaxation type made up of unijunction trans- 
istor Q3. C6, in conjunction with R3 and pitch control R4 determine the fre- 
quency. Ql is the turn-on switch, controlled by the application of the SIDETONE 
voltage at its base. The SIDETONE control voltage is the "T" voltage, and is 
applied only in the CW position of the MODE switch. Sidetone level is adjusted 
by R6. The sidetone signal is prevented from being muted along with the incoming 
Signal by its isolating resistor, R8. 


Pin Voltage Readings - (No signal conditions, CW mode, DRIVE fully CCW, SQUELCH 
fully CCW and pushed in.) 


Transmit Receive | Transmit Receive 


Transistor Collector Base/Gate Emitter 
Transmit Receive Transmit Receive Transmit Receive 


B G 
De CH 
Q3 
ONLY 
Semiconductor pins 


viewed from top of 
PC board 


ooo re 
Eis | 


34 |6 & Enz 
Bool ey akg Mn 
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rae ? NC 
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PARTS LIST 
(en Mh 23001) CAP=FXD, 220MF, 16V, BL, 103 + 50% 
C6,1:0, L2e23006 CAPSFXD;40..LME. '250V; LE LLM,..20% 


Ic-1 (eng 2 23020 CAP-FXD, 1MF, 16V, EL 
G9 23:02 1 CART-EXD Gal ME ae SV, pial 
C8 23:085)CAP=FXD, .O047MF, 50V, CER,-..102 
Pin C455 23132_CAP2EXD,,.01ME. 81 OOV.,.-CBRj.. 25. 
GF 23 6 CAPS HD) peer O. 2MEU ae OOM eto Orme ZO 5° LO) 
1 we] G3 2374) CAPS=EXD, OME, L6V, BL 
9) 0 Q3 25034 TRANSISTOR-2N4870 
6 0 ICl 25052 IC-LM380N/ULN2280B 
5 0 Q2 25053 TRANSISTOR-MPSUO1 
8 625 Ql 25054 TRANSISTOR-MPS6514 
9 0 D1 28001 DIODE-1N4154/1N4148, SIL 
13 0 rD2 28019 DIODE-Zener, 8.2V, 1N756A 
14 132° R4,6 30038 RES-VAR, 10K, LIN, PC MOUNT 


* Voltages are the same in transmit and receive modes 


Ql 3 D2 


IC pins viewed from 


top of PC board R4 
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80447 AUDIO SIDETONE 


80449 SSB GENERATOR 


This assembly contains the carrier (BFO) crystal oscillator which operates 
at 9 MHz, balanced modulator for ssb generation, and a two stage microphone au- 
dio amplifier. 


Q3 is the carrier oscillator operating at approximately 9 MHz. Its exact 
frequency is determined by which of three trimmer capacitors, C3, C4, C5, are 
placed in the crystal circuit. C3 is in the circuit under all MODE switch con- 
ditions and sets the carrier to the desired frequency on the high side of the 
ladder filter skirt. (This position is used in the SB-R mode.) In this mode, 
both C4 and C5 are removed from the crystal circuit by transistor switches Ql 
and Q2, respectively. Their bases are grounded through the MODE switch. 


In SB-N, both of these capacitors are inserted into the circuit by re- 
moving the base grounds, and the three capacitors in parallel set the oscil- 
lator frequency down on the opposite (low frequency) skirt. In the CW mode, C4 
is removed via switch Ql so that the carrier frequency increases 750 kHz into 
the filter passband. C3 and C5 determine this setting. 


Output from the carrier oscillator is fed to the BFO terminal and the prod- 
uct detector on the IF-AGC assembly, and also to balanced modulator IC-2 where 
it is mixed with an audio signal from the microphone amplifier, IC-l. Output 
in the ssb modes is a double sideband, supressed carrier signal, whose unwanted 
sideband is removed by the ladder filter. Further carrier reduction also occurs 
in the filter. 


For cw operation, the balance of IC-2 is upset when terminal CWU is grounded 
through the MODE switch. This also is the case in LOCK mode. Audio from the mi- 
crophone channel is eliminated by this same shorting procedure. The amount of 
"T" voltage (controlled by setting of DRIVE control in CW mode) applied to pin 7 
of the balanced modulator determines the gain of the modulator and hence the level 
of carrier signal applied to the TX-MIXER. 


CARRIER OSCILLATOR ALIGNMENT 


Proper alignment of C3, C4, and C5 requires use of a frequency counter and 
either an rf VTVM or oscilloscope with response to 10 MHz. These capacitors 
should not be readjusted on general principles but only after it is definitely 
found that the carrier is not where it should be on the passband curve, or that 
the cw frequency is not 750 Hz up from the SB-N carrier frequency. To make the 
adjustments, proceed as follows: 


1. Connect counter to junction of R16 and R17 in emitter circuit of Q3. 
If there is no de blocking capacitor in counter input, connect through 
FOJa Wfan 

2. Connect either rf VTVM or 'scope to ANTENNA jack. Load with dummy load. 


3. Set MODE switch to SB-R position and DRIVE control fully counterclock- 
wise. 


4. Completely unbalance modulator by setting CARRIER BAL. potentiometer, 
Rll, to either extreme. 


5. Temporarily set'C3 for frequency reading of 9,001,700 Hz. .This places 
carrier approximately in center of passband. 


6. Short PTT line to chassis to place the unit in transmit mode. 


7. Advance CARRIER BALANCE control so that output of 20 volts, rms is read 
on VTVM or 60 volts, peak-to-peak is displayed on oscilloscope. 


8. Readjust C3 to decrease capacitance and increase frequency to point 
where output decreases to 1 volt, rms or 3 volts, peak-to-peak on 'scope. 
This presents a point 26 dB down on the skirt. 


LO’ 


eds 


di 


U3". 


Set MODE switch to SB-N, temporarily set C5 to half capacitance and 
adjust C4 so that output is 1 volt, rms or 3 volts, peak-to-peak on 
"scope. Frequency should now be on low skirt. Note and record fre- 
quency. It should be within 100 Hz of 9.0000 MHz. 


Set MODE switch to LOCK. Adjust C5 so that frequency is 750 Hz higher 
than in step 9. Amplitude of output should return to approximately 
that on step 7. 


Repeat steps 8 through 10 in sequence until no further adjustments are 
necessary. C4 and C5 both determine low skirt frequency and both have 
a slight effect on C3. Readjustment of all three is necessary after 
any one is altered. 


With MODE switch in SB-N position and without changing DRIVE setting 
of previous steps, turn up sensitivity of 'scope or VTVM. Null CARRIER 


Remove jumper from PTT line. 


Pin Voltage Readings - (No signal, DRIVE fully CCW.) 


Pin Transmit Receive Receive Receive Receive 
SB-N SB-N SB-R CW LOCK 
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PARTS LIST 


23002 
23006 
23020 
23024) 
23061 
25132 
23133 
23140 
23146 
23147 
23168 
25181 
25024 
25054 
25078 
28001 
30038 
48020 
85033 


CAP=FXD, . 022MP7e250V ,. FILM, 203 
CAP-FXD, 0O.1MF, 250V, FILM, 203% 
CAP-FXD,, IME P6v,, BL 

CAP={FXD, 7 4..7Mb",, 25V,EL 

CAP-VAR, 5/60PF, TRIMMER 
CAP=7XD7, .. VIMELOey, CER, 25V 
CAP=FXD, «<Q0IMB,7) 500V, CER, 5%, Z5F 
CAP-FXD,- 82PF,. 1D0V, 5%, N470 
CAP-FXD;,—150BRF ,.4.00V.,.. 10%.,.-N750 
CAP=FXD, 360PF,@L00V, 10%, N1O00 
CAP-VAR, 3/22PF, TRIMMER, VERT 
CAP=FXD,' 1° MF’ 50V EL VERT 
1C=CA3053 

TRANSISTOR-MPS6514 

IC-RC4558P 

DIODE-1N4148/1N914, SIL 

RES-VAR, 10K, LIN, PC MOUNT 
CRYSTAL-QUARTZ, 9MHZ CARRIER 
COTL-RE; ST, #2Ze,ne2Zurr 


MCL 03" “Ril 
BALANCE 


CS 


| 80718 SSB GENERATOR 


Ic-1l Ql C3. Q2 


80453 TX-MIXER 


This board contains the double balanced diode quad transmit mixer and the 
9 MHz TX i-f amp. The 9 MHz ssb or cw signal generated on the SSB GENERATOR 
BOARD is fed via the crystal filter to the amplifier and mixer where it is mixed 
with the VFO signal from the VFO amp. In cw, the amplitude of the 9 MHz signal 
is set by the DRIVE control and in ssb, audio information unbalances the 9 MHz 
Signal with the proper information, both functions being performed on the SSB 
GENERATOR assembly.» Hence, the mixer output contains all needed modulation char- 
acteristics. 


Rl and R2 are carrier balance controls. With the MODE switch in LOCK, BAND 
switch on 28 MHz, rf scope across the output into a dummy load, and DRIVE set 
at full CCW position, Rl is adjusted for minimum output. R2 is set the same way 
with the BAND switch on 21 MHz. T3 is set for maximum output on either band, 
with DRIVE increased 1/4 turn or 9 o'clock position. 


Pin Voltage Readings - (Drive fully CCW.) 
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Transistor pins viewed 
from top of PC board 


Semiconductor Voltage Readings 
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80453 TX MIXER 


80459 BANDPASS FILTERS 
3=45 
; This assembly contains nine passive filters which are selectively switched 
into the TX-MIXER output circuit by means of the BAND switch. They are double 
tuned, over-coupled bandpass units for all but the 3.5 and 1.8 MHz bands. A 
five pole low pass filter is used for each of these bands. 


These filters are fairly broad and require no field alignment. Since they 
are passive, no voltage measurements are required. 


| SiC - 


Ye ICAL <= 
ONE FILTER ON 
EACH BAND 

SEE TABLE Below 


OUT 


BANDPASS FILTER | 
SOV1L 2 | 


6:23.80 


ps! 


te @ «7.0 


S1C S1D 


~——28.0-29.7 


80712 
18.0 24.5 21.0 14.0 BANDPASS FILTER 


PARTS LIST 
CT 2s 23006. CAP=FxXD,, O.1IMF, 250V, FILM, 20% 


Ge 23084 “CAP-—FXD, .QO33MF, 33V, FILM, 5% 
C1, 3,5' 23094 MCAP-FXD, I500PF, 160V, FILM, 5% 
CA,B,C : SEE CHART-CAP-FXD, 100V 

C4,6 23148 CAP-FXD, 750PF, 100V, 10%, N1500 
Td 85092 TRANSFORMER-RF, 24T, #30 

12 85093 TRANSFORMER-RF, 16T, #28 

Ty 85095 TRANSFORMER-RF, 11T, #28 


i L3,4 85096 TOROID-RF, 21T, #28 
LF ie 85102 TOROID-RF, TRANSFORMER, 12T, #28 


T5 85114 TRANSFORMER-RF, 15MTR, 14T, #28 
T2 85171.. COTL S/A, 10MHZ 
TA 85172 COIL S/A, 18MHZ BANDPASS FILTER 


T6 85173- COIL S/A, 25MHZ BANDPASS ‘FILTER 


80743 LOW LEVEL DRIVER 


This assembly contains three linear Class A amplifier stages to increase 
the level of the rf signal from the TX-MIXER and. BANDPASS FILTERS to that re- 
quired to drive the final driver stage. The first two stages, Q1 and Q3, are 
ALC controlled by transistors Q2 and Q4 in their emitter circuits. The third 
stage operates at a fixed gain. Bias for the second and third stages is pro- 
vided whenever the "T" voltage is applied to the "T" terminal, with diodes Dl 
and D2 determining the value of bias voltage. The first stage bias is simi- 
larly derived from diodes D3 and D4, but the turn-on is delayed a small frac- 
tion of a second. Voltage applied to these diodes from terminal tD is delayed 
from the normal "T" voltage by circuits on the CONTROL BOARD assembly. The de- 
lay is a necessary part of the sequential keying circuit that provides click- 
less cw. Since all three amplifier stages are broad band designs, no tuning or 
adjustments are necessary. The forward power is sensed and converted to a dc 
control voltage on the SWR board. It is buffered by emitter follower Q8 and then 
applied to ALC driver stages Q6 and Q7. Output is applied to the low level rf 
amplifier. The ALC indicator is connected in the collector circuit of Q8. Both 
R21, the ALC maximum threshold adjustment, and the panel ALC control setting de- 
tepmine the overall) Gatn*of "the “ampiliftier.. To wset: R21, set sALC control fully 
clockwise, power the unit in the LOCK position into a wattmeter and dummy load. 
With a dec ammeter in the +12 volt lead, advance DRIVE control to where wattmeter 
reads 100 watts. (R21 should be set to its extreme where ALC indicator does not 
light.) Then, :turn, R21-down from ‘this extreme untilyALC indicator starts, to 
light. Check ammeter reading on all other bands, and if reading goes above 18 
amperes before ALC indicator lights, reset R21 on this band to 18 ampere reading. 
Final setting of R21 is correct if band indicating highest reading does not ex- 
ceed 18 amperes. 


Pin . Voltage Readings —- (SB=-N mode, DRIVE fully CCW, ALC fully CW.) 


Transmit Receive i spinte. Eb ransmit Receive 


Semiconductor Voltage Readings (NA = Not Accessable) 


Emitter 
Transmit Receive 


Base 
Transmit 


Collector 


Transmit Receive Receive 


SO oO Olo,O) | .O" 1 


Transistor pins viewed 
Cc E from top of PC board 


BC E Ol,355 Q2,4,6,7,8 


| Bs 
| IK 
OD, - D4a¢ 1NIO0OZ 
Ds /N798 
Gle, @q, Bu, 24,Qg MPS GSIP 
Gy “3 Z2VN38BGS 
Qs MRF ¥76 


PARTS LIST 

FB 21027 BEAD CERO 

C5 23000  CAP-FXD,100MF,16V,EL,10%+50% 
Clin. 49 23006 CAP-FXD,0.1MF,250V,FILM,20% 
C2, 47S eins 3 23132 CAP-FXD,.01MF,100V,CER,25V 
C7 23133 CAP-FXD,.001MF,500V,CER,5%,Z5F 
C10 23135 CAP-FXD,560PF,100V,5%,N1000 
C12 23188 §CAP-FXD,4.7 MF,25V EL VERT. 
02,8 25027 TRANSISTOR-RF Power, 2N3866 
O02) 4,6; 778 25054 #TRANSISTOR-MPS6514 

Q5 25081 TRANSISTOR, MRF-476 

D1-4 28000 DIODE-POWER, 1N4002,SIL 

D5 28021 DIODE-ZENER, 3.9V,1N748 

R21 30038 §RES-VAR,10K,LIN,PC MOUNT 

Tl 85019 TOROID-RF,22T,#28 

Ld,2 85120  #TRANSFORMER-RF, BIFILAR 


Q8 


80743 LOW LEVEL DRIVER 


80491 FINAL AMPLIFIER 


The high power rf amplifier and its push-pull drive stage are housed in 
a metal box which is an integral part of the heat sink assembly. The unit is 
attached to the back panel with four screws and connections are made by means 
of two phono connectors for rf input and output and five soldered-on leads for 
control voltages. 


Ql and Q2 constitute a Class AB linear push-pull driver stage of wide band 
design. Impedance matching into and out of this stage is by means of trans- 
formers Tl and T2. Bias is applied whenever "T" voltage is applied to the ter- 
minal so marked, and quiescent current in the collector circuit is adjusted to 
a value of between 4 and 8 mA with potentiometer Rll. Access to this control 
is by means of the.small hole in the brass box. as shown in Figure 1 of this 
section. To adjust bias, unsolder the small jumper red wire connecting the sec- 
ord small. feed through terminal teythe large +12 vobte lug. insert ajde milla 
ammeter between the two, set DRIVE control fully CCW and MODE switch to LOCK 
position. If driver collector current is not between the recommended limits, 
readjust trimpot (clockwise to increase current) by rotating the trimpot plastic 
serrated knob through the shield box hold with the aid of a small awl type probe. 


Power amplifier transistors Q3 and Q4 are also in a Class AB push-pull ar- 
rangement. Bias is applied to the bases in a shunt feed system through L2 and 
L3. Bias is fed to this stage from a regulated and controlled supply on the 
OT-TR assembly. Quiescent current for the finals is adjusted as’ outlined in 
the section on the OT-TR assembly. 


Bias for both stages are temperature compensated to maintain a relatively 
constant operating point by mounting the bias diodes in direct contact with the 
heat sink. Dl controls the driver stage and D2 the output stage. 


Since all transistors are inaccessible in the shield can, no voltage mea- 
surements can be made at their terminals. However, voltages going to the feed- 
through terminals can be checked to the following values: 


Terminal Voltage Readings - (SB-N mode, DRIVE fully CCW.) 


Terminal Wire Color Transmit Receive 


T Green/White 
+12 DRIVER #24 Red 


+12 FINAL #14 Red 
BIAS DIODE Green 
BIAS Grey/White 


Q3 
MRF 458 


| 3-49 


| OUT 


MRF 458 


a4 


DRIVER BIAS 
SET. 


FINAL ANP 
8047) 


220 BoI.7 


ke 


a 
~ 
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S 


MIOVUNTED Oa/ 
Ours/DE of Box 


\y Cre 22 ME 
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s) y Wal x nae 
“Sy Q m= 
~u& 

PARTS LIST 
FB 200 20/2 eB EADe CHRO 
inal 21029 BEAD-FERRITE 
AU 72 21037  BEAD-FERRITE-TOROID 
L2-L5 21038 CORE-FERROXCUBE/VK211,07/38 
T4 ZLOACmeCORE—ClIiaMAT = S6200D,(y2s.U20Dip X11: 
C5 ,85.977 20 p22 oy oe Com ne xD, 0. IMR Pees0V, FILM, 20% 
Gas 23060 CAP-FXD, 22MF, 35V, EL 
ci4 231 32mEeCAP—E xD. OLME st O0 OV), CER »~-Z5V 
CZs PoioomeCAP—E XD, .001ME,  =500V, CER, 5%, Z5F 
CH 231435 CAP—-EXD,, 4/PE LO0V, 53, N750 
C4 23455 | j;CAP-EXD,. 130PE, 500V..-5%,-N1L500 
Cis 23156 CAP-FXD, 220PF, 500V, 5%, N1500 
C67 23167 = CAR—F XD, 4700PEr, 100V,. 5%, NPO,-CER 
GU 20 23184 CAP-FXD, .1MF 20% 100V CER CHIP 
GUuSee/ 260388 @ CAP—FXD, V457ME, 25V EL VERT. 
Q3,4 25080 TRANSISTOR-MRF458 
Osh pZ 25081 TRANSISTOR, MRF-476 
Di, z2 28000 DIODE-POWER, 1N4002, SIL 


QNAGO]) RINAT. AMDT.TERTEPR 


LOW PASS FILTERS 


The output signal from the final rf amplifier, although linear with regards 
to its power-in/power-out character, contains harmonic components above desir- 
able levels. The push-pull configuration decreases the even order harmonic com- 
ponents to some degree, but does nothing for the odd harmonics. To further de- 
crease evens and odds, the signal is passed through a set of five pole, low pass 
filters before being radiated. The proper filter is selected by the BAND switch. 


The assembly containing the filters and switch is permanently mounted in the 
rear corner of the chassis, adjacent to the ANTENNA jack. No active components 
are contained on the assembly, and no tuning is required. 


PARTS LIST 


150 | 


LOC HRA S Sate pe 
hes Gg) 7B, 81s 


C7? 23057 CAP-FXD, 750PF, MICA, 53%, 500V 
G3 724 23125 3°CAP=EXD,, LOOPE aU CERyn Lee N 7010 
CB e838 23126, HCARPS=PXD,,) 120 PR Pel Khyee Cer 85.3.7N 4510 
C20i,:22,,23:. 23227, P3CAR-FAD )\ 15S0PR ive Cun nos) NISOO 
CLS 231128 (CAP=FXD, —200PM EKV A IGER, 53, NISOO 
(ees 9 23129 -CAP—FXD, 220PRF, UKV;. GER, 5%, NiL500 
C9 50 23.130’ "*CAP=FXD, 390PF, 2iKV;)CER, 5%, N1L500 
G5 23160 CAP-FXD, 1OOOPF, 500V, 5%, N2200 
Clee 2 764) 23165 FaGAP-ExXD ao SOPRA CER, 53.7 —NIS.0.0 
C4,6 23170 CAP-FXD, 1500PF, 1KV, MICA, 5% 
Cly.2 2327. 9 (CAP=EXD, 2200PEeUKV 7eMECA., 5% 
Gra 9 23175 7*CAP—EXD) (270 PR SLKV CER, 5% NLS00 
(GH AL 23206 CAP-FXD, 82PF, 5%, 1KV, CER 
1S} aS 85030 TOROID-RF, 15T, #19 
2 85099 TOROID-RF, 22T, #19 
TiAl, 85103 TOROID-RF 160MTR, 28T, #19 
JEL) >; JbaE 85110 COTL=RE}VALR LOR edt 6 
L9 850 15s TCOLL=RE ADR Familie teli6 
BE2 SSeS COLL=RE > TALRUSE 27 #16 
tind 7 85142 COIL-RF,; .9UH, 6T #16 
Tay les 85143 “COEL-RE,/-27UH (ATR), 7T #26 
bs 65.1455 SCOLE-TE? LOD a Voy LOD 
| Zz 3,.9Mh | 
| z Pi <9 
pte? RRs 
| La Z,'Sah 
| | 750 
HM, Ch Sov | 
Bago | 
| a Seco: faa 
a as | | 
330 220 270] Ota iS 
Lio /ot 16 | 
O O 
| Cu O17 OG O 
330 rece ome” oO 
| Liz Ge 
Coq Oy Paes maim 
Zig, /08 Lig | 76 4s 7¢ 
| \ ' (O00 
Car Car Cre Cay 


IN 


OUT 


80709 LOW PASS FILTER 


80450 SWR-TR 


This assembly contains the SWR bridge components and the receiver antenna 
relay. 


Rf energy on its way to the ANTENNA jack first passes through the primary 
of transformer Tl in the SWR bridge. The bridge is balanced on the 28.0 MHz 
band by setting the trimmer capacitor Cl so that there is a null on the meter 
when a 50 ohm resistive dummy load is connected to the ANTENNA jack. Reflected 
power is sensed through diode Dl, filtered to a de component in C5 and applied 
to the meter by way of the REV terminal. R3, in series with the meter, is ad- 
justed for a 3 to 1 SWR meter indication when the load is changed to 150 ohms. 
This adjustment should be made with DRIVE set so that ALC indicator lights. 
Foward power is sensed and converted to a de control voltage through D2 and C3. 
This signal is fed to the ALC pin to the LOW LEVEL DRIVER board. 


Relay Kl connects the receiver antenna input circuit to the ANTENNA jack 
when receiving and to ground when transmitting. It is a fast acting reed relay 
with SPDT contacts which is energized by the "T" voltage. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW.) 


Transmit Receive Transmit Receive 


Ls R3 IOK RqPIOK 
Erato) | SWE ADT 
6B 


iene ae a Us 22M 20, FLLM 208 
C4,5 2332 wCAP=ExXD, *20 Ir, L0UV 7* CER, Z5V 


C2 23037" "CAP=EXD, 2208F; L00V, 5%, NI000 
CL 23169 CAP-VAR, 3/22PF, TRIMMER HORIZ 
D1=5 28001 DIODE 1N4148/1N914 SIL 
R3 30038 “RES-VAR 10K LIN, PC MOUNT 
ROY" 932007" “RELAY SPDT, PC MTG 
Jia 85085 TOROID-RF, 8T #28 BIFILAR 

D3 D4 D5 


RE veel 


D2 
Cx 
SWR NULL 


80450 SWR-TR 


80281 OT-TR 


This assembly contains the final rf amplifier bias regulator, mute relay 
with adjustable drop-out delay, and offset lamp drive. 


Bias for the final amplifier is determined by the setting of R9 potenti- 
ometer in the integrated circuit regulator IC-l. Temperature correction is 
achieved with a temperature sensing diode connected mechanically to the final 
amplifier heat sink and electrically to the IC regulator. Output from the in- 
tegrated circuit in turn controls power transistor Ql so that a higher level of 
current can be regulated. To adjust bias, place a dc ammeter in the +12 volt 
dc supply lead. Load into a dummy load, set MODE switch to LOCK position and 
DRIVE control fully counterclockwise. Note current reading and then slowly 
rotate R9 in the direction that decreases the current reading. After determing 
which direction decreases current, set control fully in this direction. This 
will cut off final transistors. Note quiescent current drawn by the remaining 
transmitter circuits. Then advance R9 so that reading increases by 1/2 ampere-- 
no more. This value should be approximately 1-1/2 to 2 amperes. Too low a bias 
setting will cause distorted audio in ssb due to the amplifier operating as a 
Class C amplifier. Too high a quiescent current will increase power dissipation 
in the output transistors with undue overheating. 


The mute relay does not control any internal active functions, but is added 
for control of external equipment. One set of SPST contacts are brought out to 
the unit's rear panel and are designated as N.O. and N.C. on the ACCESSORIES 
socket. The second set is brought out only as a normally open set and desig- 
nated EXT. T/R. In both cases, one terminal is connected to chassis ground. If 
both leads are desired above ground in either or both sets of contacts, as in 
switching 115V ac, this can be accomplished by rewiring the plug-in socket. The 
relay leads on the PC board are isolated from the common ground, but are connect- 
ed to chassis at the connector socket. Terminal pin Cl is the common terminal 
of the N.O. and N; Ci,;contacts,4 and, C2) the lead.wtor the EXT..7/R jack. 


CAUTION NOTE: Do NOT attempt to control 110V ac circuitry (ie. relays) unless 
both sides of the relay contact are removed from chassis ground 
at all times. 


The drop-out relay is adjusted to a value in accordance with the external 
equipment requirements with trimpot R12. In adjusting this potentiometer, do 
NOT upset the final bias control setting, R9, on the same assembly. 


Transistors Q3 and Q4 turn on the offset tuning OT indicator LED whenever 
the unit is in the receive mode with the OFFSET knob pushed in. When trans- 
mitting, or with the knob pulled out, a control voltage at the OT ON-OFF termi-— 
nal serves to disable the LED. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, OFFSET knob in.) 


Receive i Transmit Receive 


NO2 

Nol 

NCl 

G2 

CL 

OT ON-OFF 
OT Las 


Collector Base | Emitter 
Transmit Receive Transmit Receive Transmit Receive 
Ql 


E30 0.1 0.6 - 0 
138 0 0 0 
0 0.2 0 0 
13.4 07 0 0 


69 10 11215 1 
TREY, MC 1723 CL 
7 &@ “ee Er Pw 


PARTS LIST 


Ci ,4 23006 
cs 23022 
c2 23133 
Ql 25002 
Te. 25050 
One 74) 25054 
Dis 2.34) 28001 
yR9 30070 
R12 30038 
RO 
BIAS ADJ. 
Ic-1 


eee 


PINS ViEWED FROM TOP OF BOARD 
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e x NO 
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Mae 5 NC 
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x N ™ Ki © oPEN 
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So 8 ¥ x Lot £i7€ 
> iy Bys (OK Eig 6802 TF 
be Ni S 
x Le 9-7 Br 9) 9 | 
ee * é 
> 
Qs MPS 6514 Sa 
R19 4.7K 
O7 =—7 Be ees ld is 24-G-80 
CAP-FXD, 0.1MF, 250V, FILM, 203% 
CAP-FXD, 33MF, 16V, EL 
CAP-FXD, (OO01MF, 500V;, CER, 5%, Z5F 
TRANSISTOR-POWER, MJE520 
IC-MC1723CL 
TRANSISTOR-MPS6514 
DIODE-1N4154/1N914, SIL 
RES-VAR, 1K 
RES-VAR. 10K. LIN, PC MOUNT 
R12 
DELAY ADJ. Kl 
D1 
Q2 
D3 


80281 
OT-TR 


Ol. 03 


Q4 


80708 CONTROL BOARD 


This assembly contains a set of syncronous transistor switches for con- 
trolling the "TT", and "R” voltages, that switch the,unit from transmit to, receive 
mode. It also contains an integrated circuit voltage regulator which powers 
the frequency and voltage sensitive circuits in the WO, SSB GENERATOR and pro- 
duct detector, and the OFFSET control voltages. 


Transistors Q2, Q3, and 04 constitute the "T" voltage switch which presents 
operating voltage at the "T" terminal whenever the T/R is grounded. This occurs 
whenever the PTT jack is shorted or when the key line is closed. The presence 
of "T" voltage at the base of Q5 switches off the normally present "R" voltage 
from switch Q6 and Q7 and terminal R. 


Regulated voltage of approximately 8 volts is developed in integrated cir- 
cuLtmic=-l and transistor Ol ‘and fed ;te voltage sensutivelcineuigs sy) No adjust— 
ments are needed in the regulator. 


The OFFSET control voltage for the varactor diode in the VFO is derived 
through steering diode D2 through terminal OT. The amount of control voltage 
varies between about 3 and 6 volts as determined by the setting of the OFFSET 
control. Transistor Q9, which is effectively in shunt with this voltage and 
ground, is in an off state and has no effect on the offset voltage when receiv- 
ing and with the .OFFSET switch off. When transmitting, or with the OFFSET 
switch on, Q9 is turned on, thereby shunting the voltage at its collector to 
ground. This back-biases D2 and disconnects the voltage divider from the OT 
terminal. At the same time, Q8 which was previously conducting and back- 
biasing diode Dl, goes to an off state and inserts the voltage developed by 
the setting of R16, in series with resistors R15 and R17, through forward bi- 
ased Dl tothe OT:terminal..~ Trimpot R16 is adjustedsto a value equal to the 
center position voltage of the OFFSET. control, in essence the. voltage repre- 
senting no offset. 


To adjust R16 properly, tune in a station or carrier and while switching 
between MIN and MAX, adjust the OFFSET control so the two positions are the 
same. Then, turn the RX-OT switch to OFF and adjust R16 for the same pitch as 
before. If OFFSET knob pointer is not at.12, o'clock position under these con- 
ditions, reset with aid of allen wrench supplied. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, OFFSET off.) 


GND OT POT 
WANES CreOulL 

R +REG 

sp dL a (QUE UEXOMR 

tD OT ON-OFF 
T CW OUT 


Or ZS 


Semiconductor Voltage Readings 


2N 5087 


Qa 


Rs 4.7K Au 
— NN ° 
K4 
10k ai 


MPSGS'4 


Ais /JOK Rie 1OK 


Res) Baik R25 270 


Qa MPS 6514 


PINS WEWED FROM To” 0F BO9RD 


Con7Teoe Board 80708 


Collector Base Emitter 
Transistor Transmit Receive Transmit Receive Transmit Receive 
Ql 13330 210 3 eG) sts) BRIS 
Q2 ube yean as OaL: 0 i) 0 0 
Q3 0 0 seal Sars ORs 0 
Q4 38 13 8 eS rail OS 0 
Q5 aa W357 ay; 0 0 0 
Q6 0 0 al ey) 0 TupD i} 
Q7 ORC ees tcl: iLe}e 0 13 
Q8 34 Sige! 0 0 0 0 
Q9 0 0 ail. ot 0 0 
Q10 0 3 A 7/ 0 0 0 
Oyskak Wes: 13.8 Oe 9.1 ergs 85 
Q12 0 Dse' Olea 0 0 0 
14 8 
'B 
eh 
| Te 
Semiconductor pins 
viewed from top of 
PG board 
G5 2300Ge PCAP=FXD) OIMP, 250V, FILM, 20% 
(ea 25.02 0as CAP =F XD) LME LG Vi mnt 
C24 PRENA BWP CAPE XD ae OEMiE LOO = GHR 4oV 
eS) 2313'5" (CAP=FXD 7 2560PF,' L00V, 5%, N1LOOO 
C6 Zoe SCAP-—EXDi 2 e2ME, 20s SOV, EL 
OM 5 6 25001 TRANSISTOR-2N5087 
@wbah 25002 TRANSISTOR-POWER, MJE520 
als 2505 0m uC a MC i23Cu 
04,7 25053 TRANSISTOR-MPSUOL 
Q2,5,8,9,10,12 25054 MTRANSISTOR-MPS6514 
Dl pe AAS 28001 DIODE-1N4148/1N914,SIL 
D3 28006 DIODE=ZENER, 6.8V, 103, IN754A 
R16 30038 RES-VAR, 10K, LIN, PC MOUNT 
x 8 x 8 af | 
xe 2 Ete Sn S QI! MJESZO 
: : : « 3} 8 7c, Ree 4.7 
z J 
x % 2 J 26 en 4.7] | 
aus S Cer a AD 
Me qehc ti a al : 
™ N 
x i 8 Shs Rea 22K 6 Or Por 
RY 76 
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o2, 28 


80708 CONTROL BOARD 


Ony 


Q8 


R16 
OFFSET ADJ. 


80451 VOX 


The microphone input to the VOX circuit is taken from the top end of the 
._ DRIVE control potentiometer and applied to the first of two amplifiers IC-1A 
and IC-1B, with the VOX GAIN setting independent of the DRIVE setting. The 
Signal is then rectified and filtered by D3, D4, and Cll, and applied to the 
summing point as a positive going dc voltage. The anti-vox signal is taken 
from the speaker amplifier, through the ANTI gain control to amplifier IC-I1Cc. 
The anti-vox signal is rectified and filtered in Dl, D2, and C4, and applied 
to the summing point as a negative going voltage. 


The summing point voltage is applied to IC-1D which compares the summing 
voltage with a fixed reference from divider R17-R18. When the summing voltage 
is more positive than the reference, the output of IC-1D goes to +12 volts and 
charges Cl2 through blocking diode D5. The charge‘on Cl2.activates the tran- 
sistor switch Ql which shorts the PTT line. The decay time for the charge on 
C12 is determined by the setting of the DELAY pot. 


Semiconductor Voltage Readings - (Receive mode.) 


Collector 


L i a ea 


Semiconductor pins 
viewed from top of 
PC board 
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7-24-80 
PARTS win oi 

Eee 21027 BEAD CERO 
C1,3,5,/,8,10,13,14 23006  CAP=FXD, 0:1MF ‘'250V; -FILM! 20% 
Gay, Lil 23021 CAP-—FXD, 4: 7MF, 25V, «EL 
Ca 23022 CAP=FXD, S3MF, 16V, “EG 
C27 OI no 23136. CAP=FXD, S30PF, 1l00V;, #52, 1N1000 
Ql 25054 TRANSISTOR, MPS6514 
rC=1 25068 IC-LM3900N 
D1-5 28001 DIODE, 1N4154/1N4148 SIL 

Ol DS 1C-T epi D4 


RDL 
ANTI-VOX 


80451 vox D2 


TEN-TEC, INC, REPAIR DEPARTMENT TELEPHONE 
Sevierville, TN 37862 615-428-0364 


LIMITED WARRANTY AND SERVICE POLICY 


GENERAL 


TEN-TEC, Inc. warrants all products to be free from defects in material and workmanship for a period 
of one year after date of purchase, under these conditions: 


4.) 


6.) 


Tia) 


Sigy 


90 


Li) 


2.) 


aa 


Registration: The warranty card must be returned promptly to establish the warranty period un- 
less otherwise stated on the card. Our card file also serves as a check on stolen equipment 
which may be-sent in for repair. Please notify us immediately if your TEN-TEC equipment is 
Stolen: 


Original Purchaser: This warranty applies only to the original purchaser. Your warranty card 
listing from whom purchased establishes you as the original purchaser. 


Communication with the Factory: If trouble develops, contact the TEN-TEC dealer from whom you - 
purchased the unit. He is obligated to try to correct the malfunction or return the unit to us. 
lf he is unable “to correct) the fault, you or, the dealer should contact) the factory by mail or 
by telephone (615-428-0364), giving serial number if assigned, symptoms of fault and conditions 
under which they appear. You will be advised whether to return the unit to us or to try a re- 
placement plug-in assembly that will be sent to you. To facilitate service calls, please use 
our direct Repair Department telephone number, 615-428-0364. (NO COLLECT CALLS, PLEASE.) 


In-Warranty Field Repairs: To expedite repairs TEN-TEC will send replacement assemblies prior 
to receiving the suspected defective one from you. The replacement will be billed on a 30 day 
memo, and credit will be issued when the defective unit is returned to us. No remittance or 
deposit is required. If the defective assembly is not returned within 30 days, you will be 
billed. Unit will be shipped to you, transportation paid by TEN-TEC. Shipping charges to the 
factory are to be borne by you. 


Return to Non-Selling Dealer: If you return the in-warranty unit to an authorized TEN-TEC deal- 
@ér who did not sell the unit to you, he may, at his option, repair the unit or handle the return 
to the factory. Under these conditions TEN-TEC will repair or replace all defective components 
without charge, but reasonable labor charges may be levied by the servicing dealer. TEN-TEC is 
not liable for labor charges under these conditions. 


Proper Delivery: If the unit is returned to the factory, it must be adequately packed. A note 
should be included outlining the problem, conditions under which it appears, and attempted rem- 
edies. The more specific you are, the better the possibility of a complete fix. Shipping 
charges to the factory are to be borne by you. Unit will be returned transportation paid by 
TEN=TEC. 

li 
Exclusions: This warranty does not apply to damage caused by mishandling, lightning, voltages 
in excess of rating, reverse polarity of DC supply, or changes in circuits. Claims for damage 
in transit should be filed with the carrier. This warranty, however, is NOT voided for attempt- 
ed repairs of defective units or for incorporation of additional components such as switches, 
euce when there, is noichange an the ibasich circuit.) Under no, circumstances is TEN-TEC liable 
for consequential damage to person or property by use of this unit. 


TEN-TEC reserves the right to make any improvements to its products which it may deem desirable 
without obligating itself to install such improvements in its previously manufactured products. 


This warranty is given in lieu of any other warranty, expressed or implied. 
SERVICE OUTSIDE OF U.S.A. 


Service Centers: The policies listed in this warranty do not necessarily apply outside the 
U.S.A. Many overseas TEN-TEC dealers are qualified service centers. Contact the dealer near- 
est you for warranty service information. 


Transportation: In the event that you deal directly with TEN-TEC, Inc., all shipping charges 
to and from the factory are to be borne by you. 


ny 


TRANSCEIVERS 


Extended Pro-Rata Warranty on Models 546/580 Output Transistors: The output transistors on 

these models are unconditionally guaranteed against damage for a period of one year after date 
of purchase, under any load condition or mode of operation, except for static discharge on the 
antenna or direct lightning strike. If they fail after the warranty period, the following re- 
placement schedule will apply, provided that our service department makes the repair. (Prices 
listed are maximum and subject to reduction, depending on current transistor prices at time of 


repair.) 
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ito 2: Years 27 tO on years 3 to 5 Years 

$12.00 each S15), 00. each ; $18.00 each 
(Two transistors per transceiver. Labo# not included.) 


Warranty on Models 515/525 Output Transistors: The output transistors on these models are un- 
conditionally guaranteed against damage for a period of one year after date of purchase, under 
any load condition or mode of operation, except for static discharge on the antenna or direct 

lightning strike. 


LINEAR AMPLIFIERS 


Model 444 Warranty Exceptions: The Amplifier and Power Supply units are both covered under the 
GENERAL conditions stated above, with the following exceptions: 
A.) The warranty is void if the amplifier is powered by any source other than an approved 
TEN-TEC power supply. 
) The warranty is void if any of the factory sealed internal adjustments are altered. 
.) ‘The warranty is void if any of the protective circuits are disabled. ; 
) If used with other than a TEN-TEC transceiver the warranty may not apply. A list of y 
approved transceivers is included with the amplifier. If your transceiver is not list-— 
ed, ‘contact, ‘the: factory. 


Extended Pro-Rata Warranty on Model 444 Output Transistors: The output transistors on this 
model are unconditionally guaranteed against damage for a period of one year after date of pur- 
chase, under any load condition or mode of operation, except for static discharge on the antenna 
or direct lightning strike. If they fail after the warranty period, the following replacement 
schedule will apply, provided that our service department makes the repaix. (Prices listed are 
maximum and subject to reduction, depending on current transistor prices at time of repair.) 


1loto. 2 Years ZRLeyoeLeans 3 to 5 Years 


$30.00 each $35.00" each $40.00 each 
(Four transistors per amplifier. Labor not included.) 
Proper Delivery: If the unit is returned to the factory it must be adequately packed. If the 


power supply section is to be returned, remove the power transformer. The transformer may be 
retained or returned separately as indicated. 


OUT-OF-WARRANTY REPAIRS 


Field Repairs: New circuit boards or discrete components can often be supplied to eliminate 
the cost and bother of shipping the complete unit to us. A nominal charge will be made for 
the material sent. Certain assemblies integral with the main chassis, such as VFO assemblies 
and rack tuning mechanisms, are not field replaceable. 


Returned Units: Along with the unit, please submit a complete report on the nature of the mal-— 
function and the conditions under which it occurs. This will enable our service department to 
pay special attention to your problem area and reduce overall labor costs. No matter what the 
malfunction is, every unit will be given a complete alignment and operational check before being 
returned. 


Quotations: Quotations on repair work will be given on request, after examination of the unit. 
The amount quoted will be firm for the specific work outlined in the quotation. Should addi- 
tional material or labor requirements come to light after the repair is initiated, you will be 
contacted for approval before this phase of the repair is started. 


Repair Charge Payment: Charges below the $25.00 level will be billed to you after completion ~ 
of the work and at the time of re-shipment. A report of all work done and parts. used will 
accompany the bill. For charges greater than $25.00, prepayment will be required before the 
unit is returned. One of three methods of payment may be ‘selected. -1.)). Upen completion of the 
work the billing will be made but the unit will be held here. Upon’ receipt of the payment, the 
unit will be shipped. 2.) . The unit will be returned to you on a COD basis, with COD charges 
borne by you. 3.) The repair charges may be paid by either MasterCharge or VISA. 

Approval for COD or charge card options can be given either at the time the unit is sub- 
mitted to us (in the accompanying letter) or when contacted upon completion of the repair. 
Please submit all raised information on your charge card when paying by this means. 


Transportation Charges: Units should be returned, transportation and insurance charges prepaid. 
Return transportation and insurance charges will be billed to you with other costs. 
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[TenTec] Omni Series question 


from [Steve Weber] [Permanent Link][Origina 


To: <tentec@contesting.com> 
Subject: [TenTec] Omni Series question 
From: kd9bo@mac.com (Steve Weber) 
Date: Sun, 7 Oct 2001 19:33:39 -0500 


Paul, 


The A means Analog display 
The D means digital display 


The omnis were first available as a Omni A and Omni D. Same rig with 
a different readout. 


On your list these are: 
Omni A 
Omni B 


The second iteration was the series B. This was available in both 
analog and Digital display. 

On your list these are: 

Omni A series B 

Omni D Series B 

Tentec also offered an upgrade kit to turn the originals into the B 
series. You can tell it is an upgrade if one of the knobs on the 
right side of the front panel has a sticker over the original panel 
markings. I think it is the bandwidth selector switch. The 
Originals had a squelch control in that position. 


The third and final mutation was available only in digital and is 


called the Omni D Series C Sére44 SEE Sfo/ aleve 27285 


Those are the official names. The street names work like this. The 
first model is called either the A or D, depending on display. The 
second model is the B and is usually assumed to be digital. The 
third model is simply called the Omni C. 


Clear as mud? 


73 de KD9BO Steve 


>Can anyone tell me the difference in the following rigs? 

> 

>Omni A 

>Omni A, series B 

>Omni D 

>Omni D, series B 

>Omni D, series C 

> 

>I've gotten so many different answers that I can't be sure. 
>Thanks, 

>Paul 

>KS2S 

> 

>GET INTERNET ACCESS FROM JUNO! 

>Juno offers FREE or PREMIUM Internet access for less! 
>Join Juno today! For your FREE software, visit: 
>http://dl.www.juno.com/get/web/. 
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SECTION I 


INTRODUCTION 


Carefully remove your OMNI from the packing carton and examine it for signs 
of shipping damage. Should any shipping damage be apparent, notify the deliver- 
ing carrier or dealer immediately, stating the full extent of the damage. It is 
recommended that you keep the shipping cartons. In the event that storage, mov- 
ing, or reshipment becomes necessary, they come in handy. Accessory hardware, 
cables, etc., are packed with the OMNI. Make sure that you have not overlooked 


anything. 


The OMNI is a medium power transceiver employing the latest techniques in 
solid state technology. Model 546 features digital frequency readout which in- 
herently contains a crystal oscillator for accuracy. 


As shipped from the factory, the OMNI contains all necessary crystals for 
transceive operation in the 160, 80, 40, 30, 20, 15, and 10 meter amateur bands. 
Crystals for 18 and 24.5 MHz will be available from TEN-TEC when these bands be- 
come available. 


The OMNI is extremely versatile. Although essentially a fixed station, it 
is equally at home when used mobile or portable. It operates from 12-14 volts 
dec or from 115/230 volts ac with an external power supply. 


As you become more familiar with the operation of your OMNI, you will value 
the built-in operating conveniences more and more. "“"Tune-O-Matic" band changing 
completely eliminates transmitter tune-up. The panel meter automatically switch- 
es from an "S" meter to an SWR meter when transmitting. The normal sideband is 


selected, whether it be upper or lower, according to the band in use. Indicator 
light emitting diodes (LEDs) are provided for offset tuning (OT) and automatic 
level control (ALC). These are just a few of the many features you will enjoy. 


All in all, the OMNI is designed for active, serious amateurs. 


CONDENSED OPERATING INSTRUCTIONS 


The following instructions will enable the operator to quickly place the 
OMNI into operation. For a more detailed description of the controls and their 
functions, refer to SECTION II. 


FRONT PANEL CONNECTIONS 


MIC - For SSB operation, plug a high impedance dynamic, ceramic, or crystal mi- 
crophone, such as the TEN-TEC Model 215P Microphone, into this jack. Ampli- 
fied microphones can be used if the output level is adjusted to a low enough 
value to prevent the microphone channel from overloading. 


Use standard 1/4" stereo type phono plug -- tip to PTT switch; band to mi- 
crophone signal; barrel to ground. Use shielded cable to prevent rf pickup. 
PTT switch should be SPDT type which shorts out microphone in the receive 


mode. 
REAR PANEL CONNECTIONS 


POWER - Use a 12 to 14 VDC power source capable of delivering 18 amperes, well 
regulated. When powering from a TEN-TEC power supply such as the Model 280 
or 255, interconnect units with the cable supplied. When other supplies or 
a battery are used, pin connections to the power socket are: 


Pin 1 - Negative 12-14 volts (GND); Pins 2 & 3 - Power Switch 
Pin 4°—"Positive 12-14 VDC. 


Power Switch contacts, Pins 2 and 3, should not be used to switch the high 
current dc directly, due to switch contact ratings and voltage drop across 
the switch. If it is desired to switch power on and off from the front of 
the transceiver, use these pins to switch the primary ac voltage in cases 
where an ac power pack is used, or to actuate an intermediate relay such as 
the Guardian 200 Series or Potter Brumfield PR3DY0, either of which have 
sufficient current handling contact ratings in 12-14 VDC installations. 


For minimum cable loss, use number 12 or 14 gauge wire for the plus and 
minus leads. Smaller gauge wire can be used for the switch leads. 


When operating the OMNI fixed, portable, or mobile with an external pow- 
er supply or any source other than ayTEN-TEC power supply, thei pro- 
tective circuitry for the final amplifier, being in the TEN-TEC ac power 
supplies, is not present. In order to protect the final amplifier, it is 
necessary to limit any over-current that may be caused by excessive drive 
or improper antenna matching. This may be accomplished by inserting TEN- 
TEC Model 1140 Circuit Breaker in series with the twelve volt supply line. 
The circuit breaker will also function as an external on/off switch. 


ANTENNA - Connect a 50 to 75 ohm, unbalanced resonant antenna, such as a beam, 
dipole, or vertical. Balanced antennas and those with higher impedances 
should be matched with an antenna tuner such as the TEN-TEC Model 247 
Antenna Tuner. 


RECEIVE-TRANSCEIVE SWITCH - For normal transceiver operation, position this 
switch in the TRANSCEIVE position. If an external amplifier or a sepa- 
rate receiving antenna is to be used, refer to the detailed instructions 
ine oe GrLON ml Le (Use a small probe to actuate switch. Raised bezel pre- 
vents accidental throwing of switch.) 


KEY - For cw operation, connect a straight key, bug, or electronic keyer such 
as TEN-TEC Model 645 ULTRAMATIC to this jack. Electronic keyers other 
than TEN-TEC models preferably should be of the reed relay type, since a 
low resistance to ground contact is required on the KEY line for proper 
transmitter keying. : 


FRONT. PANEL CONTROLS 


INITIAL TRANSMITTER CONTROL SETTINGS - CW or SSB 


1.) Select desired band or band segment with BAND switch. 

2.) Tune dial to frequency of operation. 

32.) e5C@G ALC control ifullyaclockwise: 

4.) Push POWER switch, located on AF COnit LOU meen 

5.) Rotate MODE switch to LOCK position. 

6..). .-Rotate DRIVE, control until ALC light glows. 

7.) Observe SWR reading on meter. For efficient operation, SWR should 


be less.than 3 to 1. If it isn't, make alteration to antenna sys- 
tem to reduce SWR. 


i) 
8.) Switch MODE switch to desired mode -- SB-N or CW. In SB-N, select 
either VOX or PTT switch position. For cw operation, the setting 
of the DRIVE control in the LOCK mode, step 6 above, is correct set- 
ting. In ssb, DRIVE control setting should be readjusted so that 
the ALC indicator just lights on voice peaks. 


INITIAL RECEIVER CONTROL SETTINGS 


1.) Select desired band and frequency. 


2.) Rotate RF control fully clockwise and push knob in. 
-3.) Advance AF control to suitable audio level. 

4.) Rotate NOTCH control fully clockwise. 

Se Se ER XTALE Switch mEomoeaak He oeclone AUDIO switch to 0. 


6.) Set MODE switch to CW or SB-N. 


7.) Peak RESONATE control for maximum receiver sensitivity. 


SPECIFICATIONS 
GENERAL 
Pp LOUBN GY BCOVERAGCH Aah. S209) a mmanl pias BO= ad, @lO 0-10 5.04 .0-2425) 272.0= 


21.5, 28.0-28.5, 28.5-29.0, 29.0-29.5, 29.5-30.0 MHz transceive. (VFO pro- 
vides approximately 40 kHz overrun on each band edge.) 


VFO STABILITY - Less than 15 Hz change per F° averaged over a 40° change 
from 70° to 110° after 30 minutes warmup. Less than 10 Hz change from 105 
to 125 VAC line voltage when using a TEN-TEC power supply. 

TUNING RATE - Vernier, 18 kHz per revolution, typical. 


READOUT = Six digit; 0.43" LED mumerais. Least significant digit indicat- 
ing 100 Hz green, all others red. 


accuracy - + 100 Hz. 


SEMLCONDUCTORS@=— LSipe2zOuLers 764 fe transistors, «29° diodes, 21 epin diodes, 
6 LED readouts. 


PC BOARDS - 14 ‘plug-in, 13 integral. 
CONSTRUCTION - Rigid aluminum chassis. Dark painted aluminum front and rear 
panels, black vinyl covered aluminum top and bottom. Satin etched and ex- 
truded panel trim. Snap-up wire front bail. 
POWER REQUIRED - 12-14 VDC, 850 mA receive, 18.5 A maximum transmit. 
DIMENSIONS - HWD 5-1/2" x 14-1/4" x 14". 
NET WEIGHT - 14-1/2 lbs. 

RECEIVER 


SENSI LVL d Orme mmr Olnmc sO mUVmOnmele Om ME Zz mloanGmtOmSmmUlVmOnm 2 OME Ze band 
for 0, dB  S+N/N< 


SELECTIVITY - 8 pole ladder filter. 2.4 kHz bandwidth. 1.7 to 1 shape 
factor @ 6/60 dB. With Model 217 installed: 500 Hz bandwidth, 1.9 to l 
shape factor. With Model 218 installed: 1800 Hz bandwidth, 1.8 to 1 shape 
Lacton. meni tnevicdel 22081 nstalled: a) 250GHZabandwidth 7.2.0 %towl shape factor. 


AUDIO FILTER SELECTIVITY — Center frequency 7/50: Hz: . One section has 450 
Hz bandwidth, down 10 dB at 400 Hz and 1500 Hz. Four sections have 150 Hz 
bandwidth, down 40 dB at 400 Hz and 1500 Hz. 


INTERMEDIATE FREQUENCY - 9 MHz. 
ANTENNA INPUT - Low impedance, unbalanced. 


AUDIO OUTPUT - 1-1/2 watts @ 4 ohms with less than 2% distortion. 
Built-in speaker, external PHONES jack. 


SPURIOUS RESPONSE - All below equivalent 10 dB S+N/N signal except 1.838 
MHz (less than 15 dB S+N/N), 21.320 MHz (less than 20 dB S+N/N), and 28.980 
MHz (which can be eliminated by using low end of 29.0-29.5 MHz band segment). 
S-METER - Automatically switched on when receiving. 

DYNAMIC RANGE - 90 dB, typical. 

ATTENUATOR - PIN diode, 18 dB, typical, for increased dynamic range. 
OFFSET TUNING - Dual range: MAX ~ 4 kHz, MIN +500 Hz, typical. 


CW FILTER - Built-in. 150 Hz bandwidth centered at 750 Hz. Shape factor 
7.2 to 1 @ 6/60 dB. - 3 selectable response curves. 


ZERO BEAT - Disables transmitter offset in cw mode for accurate frequency 
adjustment. 


NOTCH FILTER - 50 dB audio rejection notch filter tunable from 250 Hz to 
greater than 6 kHz. 


NOISE BLANKER - Built-in. High dynamic range i-f type with balanced noise gate 
for minimum switch noise. 


WWV - Reception at 10 MHz. 
TRANSMITTER 


DC POWER INPUT - Max. input power 200 watts @ 14 VDC, cw and ssb. 100% duty 
cycle for’ upto 2.0) minutes. 


RF POWER OUTPUT - 85-100 watts, typical. 

OUTPUT IMPEDANCE - 50 ohms, unbalanced. 

MICROPHONE INPUT - High impedance crystal, ceramic, or dynamic. 
T/R SWITCHING - VOX or PTT on ssb. Instant break-in on cw. 


CW SIDETONE - Internally generated. Adjustable tone and volume independent 
of AF control. Operates only in cw mode. 


SSB GENERATION - 9 Mhz, 8 pole crystal ladder filter. Balanced modulator. 
CARRIER SUPPRESSION - 60 dB, minimum. 

SIDEBAND SUPPRESSION - 60 GB, minimum, at 1 kHz tone. 

SPURIOUS OUTPUT - Less than - 40 GB. 

METER - Indicates SWR on transmit. 

CW OFFSET - 750 Hz, automatic. 


ALC CONTROL - Front panel, LED indicator. 


FRONT PANEL CONNECTIONS AND CONTROLS 


Receiver RESONATE; OFFSET; QSK (FAST/SLOW); VOX-PTT; OT (MAX/MIN/OFF) ; OT CRIS 
ERX On AUD TOLands LAN OHEE CIM MEV swWhhtenes mC HONES jack; MMC Seve 9 BAND switch: 
ZERO .BEAT (push button); ©Main Tuning Knob;)\-Vox ANTI; Vox» DELAY: 5) Vox GAIN: ALC; 
BLANKER (pull-on); DRIVE; NOTCH; RF gain; ATT. ON-OFF (pull-on); AF gain: POWER 
ON-OFF (push-on); MODE switch. 


REAR APRON CONNECTIONS AND CONTROLS 


EXT, “T/R jack; s 7PATCHs IN jack; = PATCH VOUT yack: SAUX IR VDCey ocho) use KEY sjacik: 
PTT jack; VFO IN jack; VFO OUT jack; ACCESSORIES socket; FUSE (20 A); GND ter- 
minal; POWER socket; LINEAR socket; RECEIVE-TRANSCEIVE switch; RECEIVE ANTENNA 
jack; ANTENNA coaxial connector; EXT. speaker jack. ; 


SECTION IT 


DETAILED OPERATING INSTRUCTIONS 


REAR PANEL CONNECTIONS 


i onESeE 
AstEwRs, 


o 


Oh SaRRCee 


POWER SOCKET 


A supply of 12 to 14 VDC capable of supplying 18 amperes, negative grounu 
is required. The OMNI may be operated with any mobile installation having a 12 
volt negative ground battery or powered from an ac supply, such as TEN-TEC Model 
255 or Model 280. i" 


For battery operation, as well as operation with any power source other tnan 
a TEN-TEC power supply, it is recommended that a cable of at least 12 gauge con- 
ductors be run directly from the battery or power source to the transceiver 
through a circuit breaker of sufficient rating, such as TEN-TEC Model 1140. 


For fixed station installation, cable length from the power supply should 
be as short as possible and made from 12 gauge'wire or larger. The chassis 


should be strapped to a good earth ground system as should all other equipment, 
both as a personal hazard precaution and for optimum performance. 


A power switch is located on the af control and is wired only to pins 2 
and 3 of the four pin power socket on the rear apron. The switch is not in 
series with the power input leads. The switch need not be used for ac opera- 
tion if on-off switching is desired at the power supply location. Or, the 
switch may be connected in series with the 115/230 volt primary lead to the sup- 
ply if switching function is desired from the front panel. In this case, the 
power supply switch should permanently be positioned in the "on" position. The 
TEN-TEC Models 255 and 280 power supplies, which are designed for use with the 
OMNI, already have provisions for this mode of switching. 


For dc operation, the contact rating of the switch on the AF control is 
NOT sufficiently high to carry the 18 amperes required. Switch contact resis- 
tance will result in an appreciable voltage drop across the switch. The inser- 
tion of TEN-TEC Model 1140 Circuit Breaker in series with the 12 VDC supply line 
will protect the final amplifier from over-current conditions and provide an ex- 
ternal on-off Switch. 


Pin connections for the power socket are: Pin 1 = GND; Pins 2 and 3 = ON- 
OFF “switch; "Pin 49= +12-14 970C. 9 Pin 1 has a ‘rib “on the plastic part’ of the 
cable connector and Pin 4 has a rib on the chassis connector. 
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at this point. 


The +12 volt line is fused with a 20 ampere fast-blo fuse, and a high pow- 
er diode is connected across the line to ground in a normally reverse-biased 
polarity. Under these circumstances, the diode does not conduct. If reverse 
polarity is applied, the diode conducts heavily and blows the fuse, thereby’ 
protecting the transistors and electrolytic capacitors. 


GROUND STRAP 


To reduce the possibility of stray rf pickup on interconnecting cables 
which may cause parasitic oscillations, all station equipment should he well 
grounded to earth. It is also important to strap the equipment chassis togeth- 
er with short, heavy leads, preferably with braid. The strap between the power 
supply and the transceiver also serves to reduce voltage drop on the neg- 
ative 12 volt lead caused by resistance in the connector contacts. In mobjle 
installations, connect a ground strap between the rear panel ground lug and 
the automobile chassis (dash board). 


ANTENNA 


Any matched antenna presenting 50 to 75 ohms impedance will load satisfac- 
torily. Random length antennas and open wire feed systems will require a match- 
ing system such as TEN-TEC Model 247 Antenna Tuner. Most popular mobile anten- 
nas will operate without special matching. When they are used as portable an- 
tennas, a good ground system or counterpoise should be provided. The ®MNI is 
designed for use with an unbalanced feed system. Coaxial shield is connected 
to the shell and the center conductor to the pin of the PL-259 connector. 


EXT T/R 


This jack .is intended to actuate a high power linear amplifier. It is 
derived from a set of normally open contacts of the auxiliary relay located on 
the OT-TR Board. One side of this switch is also at ground potential and there- 
fore should not be used to switch the 115/230 volt line. When operating cw, a 
drop-out delay is incorporated in the relay circuit and is adjustable with a 
thumb potentiometer located on the OT-TR assembly. When operating ssb, this 
drop-out delay is switched out of the circuit. Since this relay does not con- 
trol any of the internal functions of the transceiver, delay is factory set to 
an average value when shipped. It should be adjusted for suitable delay only 
when external equipment is controlled by this relay. 


CAUTION: There are two potentiometers located on the OT-TR assembly. It 
is very important that the setting of the FINAL BIAS ADJUSTMENT not be disturbed. 
Improper setting of this bias potentiometer may result in highly distorted audio 
transmission or output transistors overheating and possibly failing. Refer to 
the OT-TR assembly description in SECTION III for the location of these potenti- 
ometers. 


KEY 


The key actuates a series of circuits on the CONTROL BOARD assembly that 
supply operating voltages to various transmitter and receiver circuits. When. 
the key is closed, bias is removed from the receiver stages and applied to the 
transmitter. The receiver antenna circuit is also grounded during transmit 
with a reed relay.- There is a small time constant in the audio muting cir- 
cuit to eliminate clicks in the speaker while keying. It is not long enough 
to interfere with the complete break-in feature. The cw sidetone and key oper- 
ate only when the MODE switch is in the cw position. Sidetone volume is inde- 
pendent of the af volume control. It may be set to the desired level with the 
thumb potentiometer accessible through the hole in the bottom plate. A second 
potentiometer adjacent to the level control adjusts sidetone pitch over approx- 
imately one octave. 


For proper transmitter operation, the key line requires a very low resis- 
cance path to chassis, with no appreciable voltage across it. .Hence, electron- 
ic keyers utilizing reed relay switching are recommended. Some transistor switch- 
ed keyers may not key the transmitter in the case of negative voltage circuits, 
or may present too high of a saturation dc residual voltage in positive voltage 
circuits. Improper keying line conditions may cause lower than rated power in- 
put, improper keying envelope and/or key clicks. Any TEN-TEC keyers whether 
relay or transistor types will key the @MNI. 


AUX 12 VDC 


Either of these jacks may be used to power external equipment such as an 
electronic keyer or external VFO. The TEN-TEC Model 645 ULTRAMATIC Keyer and 
TEN-TEC Model 243 External VFO are two such items and are available as acces-— 
sories to the OMNI. 


Bach of these jacks is connected to the +12 VDC tine after the protective 
fuse and is rated at a maximum of 2 amperes @ 12 VDC. If an ac power supply 
is employed, its current capacity must be great enough to supply the transcei- 
ver requirements plus that of any equipment powered through either or both of 
the AUX 12° VDC jacks. 


ACCESSORIES SOCKET 


th nine pin female chassis mounted MOLEX connector is available for inter- 
facing an external VFO, counter or other peripheral equipment to the OMNI. Re- 
fer to main block schematic diagram for pin identifications. 


LINEAR 


This socket consists of a twelve pin female chassis mounted MOLEX connec- 
tor for front panel bandswitching of the TEN-TEC Model 444 linear amplifier or 
antenna relays. Nine band positions corresponding to the 1.8, 3.5, 7.0, 10.0, 
14.0, 18.0, 21.0, 24.5 and four 10 meter segments of the switch, a common ter- 
minal for the switch, a ground, and "T" voltage are all available. Refer to 
main block schematic diagram for pin identifications. 


PALCHSIN-OUL 


These jacks provide bridging connections to the microphone and speaker 
for an external phone patch. 


The PATCH OUT jack may also be used for driving an external speaker with- 
out disabling the internal speaker. 


RECEIVE ANTENNA 


This jack provides an antenna connection directly to the receiver input. 
It can be disconnected from the transmitting circuits by placing the RECEIVE- 
TRANSCEIVE switch in the RECEIVE position. In this mode, there are no pro- 
tective devices, either back to back diodes or shorting relay, across the re- 
ceiver input. This allows for the use of an external receiver when the switch 
on the rear panel is replaced in the TRANSCEIVE position. 


RECEIVE-TRANSCEIVE 


This switch, in the RECEIVE position, connects the receiver antenna ter- 
minal to the RECEIVE ANTENNA jack directly. It is used when an instant break- 
in linear or separate receiving antenna is used. In the TRANSCEIVE position, 
the receive input is connected to the ANTENNA socket for normal transceiver 
operation. 


VFO IN-OUT 


These jacks provide means to switch the internal VFO signal on and off 
when using TEN-TEC Model 243 Remote VFO accessory. As shipped from the fac- 
tory, these two jacks are connected externally with a U shaped jumper pin. 


JOEL 


This jack is in parallel with the push-to-talk line on the microphone 
jack. It may be used as an external transmit/receive station switch and is 
operable only in the ssb mode. 
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FUSE 


The fuse is a 3AG, fast-blo, 20 ampere type which is connected in the +12 
VDC line. Replace with an equivalent type. Do not substitute with a slo-blo 


type. 
EXTERNAL SPEAKER 


Phone jack for connecting external speaker. 


FRONT PANEL CONTROLS 


RF-AF 


The RF gain controls the bias to the i-f amplifiers. It is used to reduce 
susceptability to overload in the presence of extremely strong signals. The 
AGC is dependent on the setting of the RF control. 


The AF control varies the input level to the audio power amplifier assem- 
bly and should be used in conjunction with the RF control to minimize AGC pump- 
ing. To do this, temporarily set RF control fully clockwise. Adjust AF setting 
while receiving a strong station, S7 or better, to a level just a bit louder 
than desired. Then reduce the level of this station, and all other stations, 
to the desired value with the RF control. In this way, only one setting of the’ 
AF control need be made. This procedure also eliminates inter-character signal 
blasting when operating cw with QRM present. 


POWER ON-OFF 


This push-pull’ switch 1s “located on the AP control” and Shorts pins 72 cand 
3 of the four pin power connector when pushed in. 


ALL. ON-OBRE 

This pull-on switch is located on the RF gain control and inserts an 18 dB 
attenuator in the receiver antenna line for use when strong signals cause se- 
vere overload. 


MODE SWITCH 


The SB-N setting of this switch is used for ssb transmissions on the nor- 
mal side of the carrier frequency. It will provide lower sideband signals on 
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160, 70, and 40 meters, and upper sideband on 10 mHz, 20, 15 and 10 meters. This 
is accomplished by using either the sum or the difference frequencies-in the mixer. 


The opposite or reverse sideband can be selected by rotating the MODE switch to 
the SB-R position. In the ssb modes, the transmitter can only be energized by 
shorting the PTT line to chassis. The cw key line is disconnected. 


In the CW position, the sidetone signal is fed to the audio system. Its lev- 
el and pitch can be adjusted with the two adjacent thumb potentiometers, accessi- 
ble through the large hole in the bottom plate. 


In cw, the transmitted frequency is automatically offset 750 Hz from the re- 
ceiver setting. This compensates for the 750 Hz beat note of the received signal 
and puts the transmitter exactly on the received frequency. This 750 Hz frequency 
was selected as the offset to correlate with the center frequency of the cw fil- 
coe When the received signal is peaked on the S-Meter, the beat note will be 

HZ. 


The transmitter can be switched on only by shorting the KEY jack to chassis 
in the cw mode. PTT lines in the MIC jack and the external PTT jack are discon- 
nected. 


The LOCK position of the MODE switch is used for system checks and SWR mea- 
surements. It energizes the transmitter on the cw frequency but does not key the 
sidetone oscillator. 


BAND SWITCH 


The BAND Switchtselects the amateur bands of 1.8, 3.5, 7.0; 10.0, 14.0, .21.0, 
ana 28.0 to 30.0 MHz. With a full 500 kHz range per band, the marine band in the 
1.8 to 2.3 MHz range is covered. As shipped from the factory, the OMNI contains 
all necessary components for operation on 18 and 24.5 MHz bands as well except for 
crystals. These will be made available when band use is approved. 


MAIN TUNING 


In the Model 546, megahertz, kilohertz, and hundreds of hertz are displayed 
on the six digit LED display. Hundreds of hertz are in green to easily separate 
the fraction of kHz from the rest of the reading. When using TEN-TEC Model 243 
Remote VFO, the display will read the frequency in use at the time. The counter 
can be accurately set to WWV as outlined in SECTION III. The main tuning knob 
skirt has 1 kHz markings to facilitate quick, relatively small fraction excur- 
sions, such as used when QSYing to avoid QRM, or when passing traffic in net 
operation. (Up or down 5 or 10 kHz is easily accomplished without having to 
read the digital display.) 


Since the VFO shaft is raised from chassis potential to eliminate frequency 
jumping caused by poor sliding contacts, there is a very small hand capacity ef- 
fect on frequency when either dial skirt or knob insert are touched. To elimin- 
ate this effect, grasp only the plastic portion of the main tuning knob, or use 
the finger spinner when fine tuning the VFO. 


OFFSET TUNING - OFFSET SELECT SWITCHES 


The OFFSET control allows independent control of the receive or transmit 
frequency, through two selectable excursion ranges, as determined by the posi- 
tion of the OFFSET SELECT switches. Clockwise rotation from the center position 
increases the frequency, counterclockwise rotation decreases the frequency. 


Offset tuning is advantageous when several stations are being worked in a 
roundtable, and all are not exactly on the same frequency. The received stations 
can be "zeroed in" with the OFFSET control without upsetting your transmit fre- 
quency. This is termed RECEIVE offset tuning and is engaged by placing the OFF- 
SET SELECT switch in the RX position. Transmit offset is useful when a station 
calling CQ says "listening 2 kHz up". Without changing the VFO, select RX off- 
set, tune OFFSET control 2 kHz higher then select TX offset. The original fre- 
quency will be returned and the transmit frequency will be 2 kHz higher than 
that indicated during receive. Transceive offset, TRX on the OFFSET SELECT 
switch, permits excursions away from a set frequency. For instance, moving 
away from a net frequency for traffic to a specific station. 


The offset tuning has two selectable range choices, MIN and MAX, plus an OFF 
position. In the MAX position, excursion is about £4 kHz. In the MIN position, 
excursion is about + 500 Hz, for fine tuning. No matter what position the OFFSET 
control is in or what type of offset is selected, moving the selector switch to 


the OFF position will defeat all OFFSET functions. 


The indicator on the front panel, marked OT, lights whenever the offset cir- 
cuitry is on. For instance, if RX offset is selected the OT light will be on on- 
ly during receive. Also, the digital frequency display will show the actual fre- 
quency including the offset when in use. 


RESONATE 


The RESONATE control operates a mechanical assembly that permeability tunes 
the receiver rf amplifier circuits. Peak this control on the received signal. It 
has no effect on any of the transmitter circuits. The band notations around the 
knob are only general indications of correct positions. The correct peak will be 
found to move substantially from one end of the 160 and 80 meter bands to the 
other, and to a lesser degree on the other bands. It is possible to peak the 
control on the image frequency or the internal 9 MHz oscillator on all but the 1.8 
and 3.5 MHz bands. Care should be taken to see that the correct peak is tuned. 
For instance, the 9 MHz oscillator can be peaked on the 7 MHz band clockwise from 
the desired 7 MHz, and on the 14 MHz band counterclockwise from the desired posi- 
tion. Also, the image on the 21 MHz band occurring at approximately 15 MHz can be 
found counterclockwise from the desired 21 MHz peak. And, on the 28 MHz band, the 
10 to 12 MHz image is heard fully counterclockwise although it is not fully peaked. 


VOX-OSK SWITCH 


This switch selects either the internal voice operated transmitter (VOX) or 
manual push-to-talk (PTT) circuitry. Also controlled is the recovery speed of 
the receiver when operating CW. The PTT-SLOW position may be used to effectively 
defeat the normal full break-in (QSK) operation. VOX performance is established 
using the ANTI, DELAY and GAIN controls located under the Main Tuning Knob. 


VOX OPERATION 


The ANTI, DELAY, and GAIN controls located under the Main Tuning Knob are 
adjusted to optimize voice actuated operation. In order to accurately adjust 
these controls, proceed as follows: 


1.) Adjust AF control completely counterclockwise. 


2.) Adjust VOX GAIN clockwise to point where reliable T/R switching 
is attained with normal conversational voice level while speak- 
ing into microphone held twice normal distance from mouth. 


3.) Adjust AF control for comfortable receiving level. 


4.) Without speaking into microphone, adjust VOX ANTI control for 
elimination of sustained tripping action caused by speaker sig- 
nals feeding into microphone. Microphone should be in approxi- 
mate location typically used when transmitting. 


5.) Set QSK switch to FAST position. Adjust VOX DELAY control clock- 
wise so that T/R tripping does not occur between words and phras- 
es when speaking into microphone. 


SELECTIVITY 


The receiver selectivity is controlled by two switches, XTAL and AUDIO. XTAL 
selects one of three possible crystal filter bandwidths: 2.4, 1.8, and 0.5 kHz. 
The 2.4 kHz filter comes as standard equipment. The 1.8 and 0.5 (or 0.25) kHz 
filters are available as options which may be installed by the user. Unless ei- 
ther or both optional filters are installed, the 2.4 kHz crystal filter will de- 
termine the i-f bandwidth. If an optional filter is selected, it is placed in 
series with the standard 2.4 kHz filter for superior skirt performance. 


Phat 


AUDIO selects the post-detection audio filter bandwidth: 0 for 10 kHz 
(none), 1 for 500 Hz, and 2 for 150 Hz. The audio filters are centered at 
750 Hz. Since the OMNI uses audio derived AGC, only signals passing through 
the audio filtering will affect the AGC. In ssb operation, POSLELONS Bis 
often useful for reducing "monkey chatter" and high frequency ignition noise 
components when operating mobile. 


ZERO BEAT 


This function is intended for use only in the cw mode. When this button 
is depressed, the carrier oscillator in receive is shifted the same 750 Hz that 
it is in transmit, and the OFFSET control is automatically disabled. When this 
is done, it is possible to adjust the transmitting frequency exactly to the in- 
coming Signal by zero-beating the received signal. Beat notes will be heard on 
both sides of the center frequency, which facilitates zero-beating the signal. 
After this is accomplished, releasing the ZERO BEAT button results in the beat 
note being heard. 


DRIVE 


Both microphone gain and cw level are adjusted with the DRIVE control. For 
ssb, advance control under normal speech operation until ALC indicator lights 
on voice peaks. For cw, advance the control until ALC indicator lights on key- 
down. The setting should be the same whether dits, dahs, or a continuous signal 
are used. For cw, the DRIVE setting can be made in the LOCK position also. How- 
ever, this setting does not hold for ssb operation since microphone type, close- 
ness to lips, and loudness of speech all determine the ssb DRIVE setting. 


ALC CONTROL 


This control sets the threshold level at which the automatic level control 
starts. When fully clockwise, input power is factory adjusted for 200 watts on 
the least efficient band when the ALC indicator just starts to light. Input 
power can be reduced below this level to approximately 25 watts when control is 
fully counterclockwise. A change in ALC setting requires a readjustment of the 
DRIVE setting. Me 


The control enables the user to set the power output level below its maxi- 
mum while still retaining ALC control in cases such as when driving high power 
linears that do not require the full output capabilities of the transmitter, 
where antenna SWR is so high that power supply demands are exceeded, or where 
reliable communications can be attained at reduced power levels. 


MICROPHONE 


The microphone input circuit has been designed for high impedance crystal, 
ceramic, or dynamic microphones. Transistorized microphones may also be used, 
providing their output level is set so that the input stage is not overdriven. 
The cable, which preferably should provide shielding for all leads, is termina- 
ted with a standard 1/4" stereo type phone plug. The shield and/or ground lead 
are connected to the barrel, the PTT switch to the tip, and the microphone sig- 
nal lead to the band. Failure to shield both microphone and PTT leads may re- 
SULtMIneriagetlLingSintomtnes aldiorcigcuits. 
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MICROPHONE CONNECTOR DETAIL 


Since the crystal ladder filter system is common to both the receiver and 
transmitter circuits, any audio signal picked up by the microphone while receiv- 
ing may be applied to the system and appear in the audio output. Acoustic feed- 
back may occur and cause a sustained howl. To completely eliminate any micro- 
phone pickup, it is recommended that a SPDT switch be used for the PTT function 
in the microphone, and that the microphone signal lead be shorted to ground 
during receive. The TEN-TEC Model 215P Microphone has such an arrangement. 


The PTT switch operates with respect to ground. When transmitting, the 


PHONES 


This jack is provided for an external speaker or headphones. When in use, 
the internal speaker is automatically disconnected. The amplifier output is 
designed for a 4 or 8 ohm load but will operate satisfactorily with high imped- 
ance phones. Since the amount of power required to drive headphones to a sat- 
isfactory level is much less than for a speaker, it is recommended that an at- 
tenuating network be used between the PHONES jack and the headphones, when us- 
ing low impedance phones. The attenuator will greatly reduce residual noise 
and audio feed-through when transmitting because the audio amplifier will he 
operating with a more favorable signal to noise setting of the AF control. A 
simple resistor network consisting of approximately 15 ohms in series with the 
phones and a shunt resistor of 2.7 to 3.3 ohms across the phones should suffice. 
The resistors, both 1/2 watt types, can be soldered to the phone plug terminals 
and concealed in the shell of the male phone plug. 


NOISE BLANKER 


This switch is located on the ALC controls The blanker is energized by 
UL AusLiove; Iciavele) Ove. 


WWV 


Broadcasts of WWV may be received on 10 MHz for checking the accuracy. of 
the time base oscillator in the OMNI. In addition, WWV broadcasts propagation 
reports and time verification. 


dee) Set BAND switch to 10.0 MHz. 


2.) Rotate Main Tuning Knob so that frequency readout is 10.0 MHz. 
a. ie Seta XTALSswirchmtop2 47. AUDLOsto. 0: 

4.) Set MODE switch to SB-N 

5.) Péak RESONATE, control. 

6.) Zero beat the WWV signal. The digital readout should read 


10.0000. If it does not, the time base oscillator may be ad- 
justec@ac tout bined in SECTIONPI ITs 


MOBILE OPERATION 


The ®MNI is ideally suited for mobile operation in a car, boat, plane, 
or other vehicle. “lt operares divectly froma 12 voltybattervesourcesand is 
self-contained except for key, microphone, and antenna. When operating from 
any power source other than a TEN-TEC power supply, the protective circuitry 
for the final amplifier is not present. TEN-TEC specifies the use of Model 
1140 Circuit Breaker in series with the +12 volt supply line. The Model 
1140 Circuit Breaker will function as both an external on-off switch and an 
OVEr=CUrrent protection device tor the finaleamplsf ler. 


The SWR meter is especially useful in setting mobile whip antenna 
lengths to the operating frequency. 


When using an alternator charged battery, start and stop the vehicle's 
engine with the ®MNI turned off. This prevents any high voltage transients, 
caused by momentarily open regulator contacts, from being applied to the 
transceiver circuits. 


FIXED STATION 


The ®MNI, with conventional antennas, will perform with distinction in 
any ham shack, With a linear, power can be increased to any value desired 
up to the legal limit. For an emergency or stand-by station, it will oper- 
ate for long periods of time with a 12 volt automobile storage battery. In- 
creased battery operating time can be achieved by setting the ALC control 
down from its maximum position. 


PORTABLE 


The small size and weight of the OMNI make it an ideal traveling companion. 
Antennas are a matter of choice and convenience. A mobile whip may be used with 
a suitable ground system (radials) or a good earth ground. Matched resonant di- 
poles are fine if there is support for them. Random length "long wires" are al- 
so effective but must be matched with an antenna tuner such as TEN-TEC Model 247 
Antenna Tuner. In any event, try to maintain a 3 to 1 or better SWR. 


BAIL STAND 


The movable bail is primarily intended to raise the front panel to a conven- 
ient Slanting position. In this position, the speaker output is effectively ra- 
diated forward due to the "V" formed by the transceiver bottom and the table top. 


The bail may also be used as a carrying handle, but care should be taken to 
prevent deforming it. 


OPERATING HINTS 


1. When setting up the station, provide adequate ventilation for the heat sinks 
on the transceiver and power supply. Do not confine units to a small volume 
without forced ventilation to circulate cool air around the heat sinks. 


2. When operating RITY, SSTV, or other high duty-cycle modes, it is recommended 
that a small fan be directed on the heat sink. The sink temperature may 
reach as high as 200° Fahrenheit, which is still within the rating for the 
transistors, but certainly hot enough to cause a serious burn if touched. 


3. The OMNI may be operated as a QRPp transceiver simply by adjusting the DRIVE 
control downward. To determine input power, insert a DC ammeter in the +12 
volt line. (Meter provided in TEN-TEC Power Supplies). For every ampere 
increase over the no-drive quiescent level in the LOCK position of the MODE 
switch, the power input to the final amplifier is increased by about 13 watts. 
For example, assuming that the quiescent current is 2 amperes, a 4 ampere 
reading on the ammeter indicates 26 watts input. 


4. The S-Meter will be accurate only when RF control is fully clockwise. The 
meter is factory calibrated for a 50 uV reading at S9 on the 14 MHz band. 


5. To determine SWR, set MODE switch to LOCK position, ALC control fully clock- 
wise, and advance DRIVE control until ALC indicator lights. Read SWR on 
lower scale. 


6. Sidetone level and pitch controls are accessible through finger hole located 
bottom plate. 


7. In SB-R mode, dial calibration will be off approximately 3.0 kHz from the 
SB/N setting. On the 1.8, 3.5, and 7.0 MHz bands, the indicated frequen- 
cy will be higher than the actual value, and on 14, 21, and 28 MHz bands, 
it will be lower. 


8. In the cw mode, the indicated frequency is the received frequency. To ac- 
curately read an incoming frequency, therefore, it is necessary to zero beat 
the signal, not peak it on the S Meter. This holds true no matter where the 
OFFSET control is set. When transmitting cw, the indicated frequency will 
be 750 Hz removed from the true transmitted frequency due to the BFO shift 
to bring the oscillator into the filter pass band. This shift will be in 
the same direction as the shift when working the SB-R mode, i.e. the indi- 
cated frequency will be higher than the transmitted frequency for frequen- 
cies below 7.5 MHz, and lower for frequencies of 14 MHz and above. Due to 
the 750 Hz switch in frequency, every time the key is actuated when using 
the OMNI, an accurate transmitted frequency count cannot be made while send- 
ing code. To accurately determine the transmitted frequency, make the read- 
irig in LOCK or key-down condition and either add or subtract 750 Hz from the 
reading, depending on the band in use. (Example: To set up a transmitting 
frequency of 3.545 0 MHz, place MODE switch in LOCK position and adjust tun- 
ing for a reading of 3.545 7 MHz. For 14.062 0 MHz, set readout to 14.061 


3 MHz.) 
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Increasing the DRIVE setting over that required to just light ALC indica- 
tor will not result in any appreciable increase in power out. However, 
overdrive may increase ssb distortion products and destroy cw keying 
characteristics. 


To minimize AGC pumping when receiving strong siaqnals and eliminate loud 
bursts between transmitted cw characters, reduce setting of RF control 
so that S-Meter reads approximately half scale. 


The VFO oscillator, like any LC tuned oscillator, may be adversely affect- 
ed by ac magnetic fields cutting the coil turns. The oscillator output 

is frequency modulated at the line frequency, causing a "dirty" cw note 
and/or poor ssb quality in both transmit and receive modes. When instal- 
ling the ®MNI, locate any ac operated equipment which may generate mag- 
netic fields, such as power supplies, electric clocks, keyers, rotator 
controls, and other station accessories as far as possible from it. 

Since the VFO is located front and center, the most common cause of FMing 
is from placing these accessories on top of the unit. A check of purity 
of a received cw signal should be made at the time of installation. 


Due to the possibility of high voltage transients being generated in the 
output rf amplifier during bandswitching, changing bands should not be 
done while transmitting power to the load. Either place the @MNI in the 
receive mode or be certain of a key-up condition in cw. YOU RISK THE 
POSSIBILITY OF DESTROYING THE OUTPUT TRANSISTORS IF THIS PRECAUTION IS 
NOT OBSERVED. 


Although improper antennas will not damage the final, we suggest an SWR 
below 3 to 1 be achieved for maximum performance. In cases where the 
antenna cannot be matched to a better SWR, and the TEN-TEC Power Supply 
repeatedly shuts down due to over-current conditions, the ®MNI can be 
operated at reduced input power by rotating the ALC control counter- 
clockwise to a position where the supply does not trip out. 


In order to eliminate the internal, spurious 28.980 MHz signal found in 

the 28.5 to 29.0 band segment, change BAND switch to 29.0 to 29.5 band 

segment and tune below the lower edge of this band segment for 28.980 MHz. 
AN IMPORTANT MESSAGE 


In order for you to obtain top performance from your ®MNI, we feel that 


you should be briefed on new technology such as solid state no-tune rf ampli- 
fiers. Misconceptions sometimes arise from incomplete knowledge which re- 
sult in erroneous conclusions being drawn that the equipment is faulty, er- 
ratic, or not performing to specifications. It is the purpose of this mes- 
sage to inform you in these areas so that you can knowledgeably approach and 
correct any apparent improper performance characteristic. 


Ten Points To Observe When Installing The @®MNI 


1. The transmitter will give best performance when properly loaded. 


2. Even though the output transistors are resistant to damage from im- 
proper loads, they will not operate satisfactorily under all load 
conditions and will not operate to specifications. 


3. The output transistor dissipation will increase if the ®MNI is not 
properly loaded. 


4, Reactive impedance components in the antenna are applied to the 
transistors and may cause parasitic oscillations. 


5. A given SWR reading does not tell you anything about the reactive 
components and is not accurate unless the load is a pure resistance. 
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6.° A given SWR indicates one of two possible impedances. Each acts dif- 
ferently on the transceiver performance. 


7. The most efficient operating point is when the load is 50 ohms, re- 
sistive. 


8. The ALC light is not an indication of the input power, but the out- 
put power. It may not light even though the power supply is deliver- 
ing enough current to trip the breaker. 


9. If the breaker repeatedly trips, it is an indication that the load is 
enough removed from optimum so as to cause high transistor dissipa- 
tion. 


10. It is possible for the power supply regulator to drop out of regula- 
tion just prior to its tripping’ the breaker with low ac line voltages, 
(brown-outs or long ac power runs). Under these conditions, hum modu- 
lation will appear on the transmitted signal. With proper load and 
line voltage, the current drain will be considerably below the tripping 
point so no hum should appear on the carrier. 


Technical Facts of Life 


Although vacuum tubes and transistors both can be made to amplify rf pow- 
er, there are some fundamental differences in how this is accomplished.. We 
are all familiar with vacuum tube principles, but not with those of transis- 
tors. A better understanding of what we can expect under various operating 
conditions will aid in recognizing correct or incorrect performance. 


l. Broadband vs Resonant Tanks - Almost all tube circuits use resonant 
tanks in the plate circuit. The ®MNI uses a broadband system. In 
class AB operation, these two approaches act similarly without drive 
being applied. The idle current is relatively low and within the 
device dissipation rating, even with load impedance variations 
from open to short circuit. 


However, with drive applied, the two act very differently. In the 
case of tubes, the dissipation within the tube depends on both the 
tuning of the tank and the load applied. If the tank is resonated 
and the load is very light, the internal power dissipated is quite 
small as indicated by the null which reduces plate current almost 
to the level with no drive. Out of resonance, the plate current, 
and hence dissipation, increases rapidly and may damage the tube 
from overheating. In resonance, as the load is increased, the 
null becomes more shallow at a higher plate current as a result of 
the power being delivered to the load. As the tank is tuned to 
resonance, the load impedance which is usually on the order of 50 
ohms is transformed to a relatively high impedance of several 
thousand ohms to match the plate circuit impedance. Small load re- 
active components—--either capacitive or inductive--can usually be 
balanced out in the tank resonating function. 


With transistors, drive applied and no load, there is no resonant 
high impedance to limit the collector current, and so power is 
poured into the circuit (much as the out-of-resonance tank condi- 
tion). Since there is no load power, all has to be dissipated in 
the transistor. So even with no load, the power supply circuit 
breaker may trip. The broad-band transformer system used with 
transistors transforms the 50 ohm load impedance not higher, but 
much lower (in the order of 4 or 5 ohms) to match the transistor 
output impedance. Since this transformation is fixed in design, any 
reactive component in the load impedance is applied in a transformed 
way to the collector circuit. Certain reactances at this point, es- 
pecially inductive, give rise to parasitic oscillation. To correct 
for this, the antenna impedance should be changed to remove this 
reactance, or a matching network should be inserted between antenna 


and transceiver. It is important to remember that any antenna chang- 
es its impedance with frequency, so that one that resonates well at 
one end of the band may well cause oscillations to trip the circuit 
breaker on the other end. If entire band operation is desired, es- 
pecially on the lower bands, the adjustable matching network would 
be the better choice, rather than to try to make the antenna behave 
over the entire band on a cut~and-try basis. 


A final point to bring out regarding broadband vs tank systems is 
that there is a limit to the amount of current you can draw from an 
emitting filament, and this saturation current will limit the amount 
of power drawn from the supply. In the case of transistors, where 
the collector internal impedance is only a fraction of an ohm, ex- 
tremely high currents can be demanded of the power supply, especial- 
ly with mismatched loads well below 50 ohms. A fuse is provided in 
the ®MNI for protection when operating from a power source that is 
not limited. TEN-TEC power supplies have current limiting circui- 
try. 


SWR - Two Kinds - The standing wave ratio is a direct measure of the 
ratio between two impedances, i.e. an SWR of 3 to 1 tells us that 
one impedance is three times the other. Therefore, the unknown im 
pedance can be either three times as large or three times as small 
as the known one. If the desired impedance that the transceiver 
wants to see is 50 ohms, an SWR of 3 to 1 on the line may mean a 
load impedance of either 150 ohms or one of 17 ohms. If it is 150 
ohms, the transmitter will act differently than if it is 17 ohms. 

In the first case, the power demanded from the power supply will be 
much lower, and will not be large enough to trip the supply. In the 
second case, even though the SWR reads the same, the supply may re- 
peatedly trip out. The SWR reading gives no indication of reactive 
components, nor can it separate the resistive from the reactive com- 
ponents. It is calibrated with a pure resistive load and therefore 
has its greatest accuracy with pure resistive loads. The SWR 
bridge should be used only as an indicator when attempting to ad- 
just antenna system to a pure 50 ohm resistive impedance at the 
transmitter output point. 


Efficiency - Since transistor amplifiers have a very low value of 
output impedance, they act more or less as a constant voltage sour- 
ce. That is, the rf output voltage tends to remain at a fixed val- 
ue regardless of the load impedance. Hence, the output power will 
vary depending on the value of the load, and increase as the load 
impedance goes down. It can be seen that a 3 to 1 SWR on the low 
side of 50 ohms will ask the amplifier to deliver much more power 
than a 3 to 1 SWR on the high side. Since the amplifier does have 
a finite value of output impedance, the amount of power delivered 
to the load with efficiency will change with load. Unless the load 
is near the design value, the transistors will heat up unnecessar- 
ily without delivering any more power to the antenna. 


Protective Circuitry and ALC ~— ALC serves three major functions. It 
assures the maximum power from the transmitter without careful ad- 
justment of the input drive, it prevents the amplifier from being ~ 
overdriven into the non-linear, distortion-producing area, and it 
serves as a power limiting device which protects the output tran- 
Sistors. It does the first two very well, but the third only 
partially. To absolutely protect the system, we add the current 
limiting circuitry to the power supply, or a fast acting magnetic 
circuit breaker in the dc supply line. 


The ALC system senses the power output and adjusts drive accordingly. 
Note that it does not sense the power into the final. Therefore, 
some load conditions may exist where the ALC system will not limit 
the transistor dissipation. One instance is where there is a high- 
ly reactive load. It is not possible to make a purely reactive load 
absorb power, so the ALC light will not go on, even though high .pow- 
er is being supplied to the final in the way of internal dissipation. 
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Under these conditions, the power supply protective circuits take over 
and trip the breaker. So it is very possible that the breaker will re- 
peatedly trip without the ALC light going on. If this occurs, it in- 
dicates a change in the antenna system or matching network is needed. 


A final comment regarding this situation-- when the breaker in the 
power supply trips, the amount of current drawn from the supply may 

be high enough to cause the supply to drop out of regulation, espec- 
ially with low line voltages. Under these conditions, the output may 
become hum modulated. The output light on the power supply will also 
start to dim a bit. This condition should be rectified by antenna and/ 
or matching changes since the emitted quality of the signal will be 
poor. (Whereas the breaker will trip in the LOCK position, it probab- 
ly will not with cw or ssb, even though the regulator drops out and 
produces poor quality signals.) 


If the above precautions are observed, we are sure that you will be more 
than delighted with the performance of your @®MNI. 


Recommended Reading 
1. ARRL HANDBOOK 
2. Antenna Handbook, Ken Glanzer, Cowan Publishing 


3. W8NWU Teeter Totter Tuners, Schultz, CQ Magazine, February 1969, P. 27 
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SECTION III 


ALIGNMENT AND SERVICE 


This section is subdivided into descriptions of the main chassis and each 
plug-in assembly. Pin and transistor voltages are given for each unit. Readings 
should be within 15% of listed values when measured with a dc voltmeter with at 
lease a 20,000 ohms-per-volt impedance. All readings are dc and positive with 
respect to chassis GND unless stated otherwise. Plug-in pin locations are in the 
same relative positions on the assemblies as noted on the schematics. [In other 
words, if the assembly is placed component side up on the schematic in the same 
position as shown in the photograph, the individual pin functions are the same as 
those noted on the schematic. , 


When removing a plug-in assembly, note the orientation of the board in the 
chassis so that it can be replaced correctly. Most assemblies can be inadvert- 
ently inserted incorrectly if care is not taken. Figures 1 and 2 show correct 


placements. 


To remove a plug-in, first remove screws holding the assembly to the sockets 
and any screws or nuts securing single socket boards. Then, with long nose pliers, 
work the assembly straight up out of the socket or sockets by pulling on the end 
pins in sequence. 


To facilitate location of the various components that may require alignment 
or adjustment, refer to the table below. 


PARTS LISTS 


Below most schematics is a list of the main parts on each circuit 
board. Common parts such as fixed resistors are readily available and 
are not listed. 


Function 


Receiver rf Amplifier 
Receiver 9 MHz Trap 
Receiver Mixer 
Receiver i-f Amplifier 
S-Meter Adjustment 
Counter Calibrate 
Offset Zero Adj. 

USB and LSB Carrier Adj. 
CW Transmit Offset 
Carrier Balance 
Sidetone Level 
Sidetone Pitch 
Transmitter Mixer Null 
ALC Level 

SWR Null 

SWR Calibrate 

External Relay Delay 
Final Amp. Bias Set 
Driver Bias Set 


Assembly 


Trimmer Board, 80710 
RF Amplifier, 80460 

RX Mixer, 80452 
I.F.-AGC, 80714 
I.F.-AGC, 80714 
Timebase-Preamp. 80442 
Control Board, 80708 
SSB Generator, 80718 
SSB Generator, 80718 
SSB Generator, 80718 
Audio-Sidetone, 80447 
Audio-Sidetone, 80447 
TX Mixer, 80721 

Low Level Driver, 80743 
SWR-TR, 80450 

SWR-TR, 80450 

OT-TR, 80281 

OT-TR, 80281 

Final Amp., 80491 


10-15M Offset Oscillator Mixer, 80711 
L.O. Mixer Null Oscillator Mixer, 80711 


REMOVAL OF TOP 


Remove the upper two of the four screws located on each side panel. Slide 
top back and out from under rear lip of extruded aluminum frame. 


REMOVAL OF BOTTOM 


Remove lower two of four screws located on each side. Remove single Phillips 
head screw nearest rear panel, on bottom surface. Loosen, by one turn, two counter- 
bored screws securing extruded aluminum frame. With unit upside down and front pan- 
el facing toward you, position thumbs on heat sink and finger tips on rear lip of 
bottom cover. Using leverage, push down on heat sink with thumbs and carefully lift 
rear lip of bottom cover up with finger tips. Slide bottom back and out. CAUTION: 
Speaker wires will limit removal of bottom cover. Unsolder speaker cable at speaker 


terminals. 


GbG-T7 


OB-L 


DIAL SKIRT REMOVAL AND REPLACEMENT 


The main tuning dial skirt is friction mounted to the shaft and can be eas- 
ily removed by pulling it straight off the shaft after the plastic knob is re- 
moved. The felt washers between knob and skirt provide a slight amount of fric- 
tion to eliminate any backlash between the two. 


To replace the dial skirt, either a specially constructed tool as shown be- 
low, or a screwdriver with a blade width of approximately 9/32" can be used. 
With the tool, spread the "D" spring on the skirt hub so that the straight por- 
tion does not show through in the hub bore. If the tool tip shows in the bore, 
this is OK for now. Start the skirt on the shaft, with the tool handle pointing 
downward in relation to the front panel. This puts the handle of the tool out in 
the open. Push the skirt on the shaft until the tip of the tool in the hub bore 
hits the brass portion of the two diameter shaft. While maintaining inward pres- 
sure on the skirt, slowly remove the tool from the groove by using a rotational 
motion on the handle. As the tip is pulled from the hub bore, it will allow the 
skirt to be pushed on the shaft before the spring can regain its unstressed con- 
dition. Seat the skirt as far as it will go. 


q 
32 


>| 


Dimensional details 
of insertion tool. 


Rear view of dial skirt 
with tool inserted. 


REMOVAL OF FRONT PANEL 


First remove top. Remove BAND switch knob with allen wrench provided. Then 
remove main tuning knob, dial skirt and knobs using a 4-40 allen wrench provided. 
Turn unit over and remove two screws in the bottom. Using a large flat-bladed 
screwdriver inserted between the front panel and subpanel through the gap in the 
extruded aluminum frame between the two screws, gently pry the entire front panel 
forward. VOX knobs will come off. Separate panel from chassis. Remove ZERO BEA 
pushbutton. Unplug cable going to PC board mounted on front panel. 


PILOT LAMP REPLACEMENT 


The OMNI has a miniature 6 volt, 50 mA lamp located in the dial bezel that 
lights the scale. To replace, remove front panel as described above. Then re- 
move bezel by removing small screws holding it to panel. The leads going to the 
bulb should be unsoldered from the PC board and the bulb slipped out of the as- 
sembly. Replace with similar type bulb, available from TEN-TEC for 50¢ each. 


Meter lamp is a standard 6 volt bayonet type, No. 47. Access to this bulb 
is by removing top of unit. 


ROTARY SWITCH CARE 


Selector switches are specially lubricated by the manufacturer for maximum 
life. Brushing on or dipping switch in solvents will wash away the special lu- 
bricants and shorten the life of the switch. Cleaning rosin from soldered con- 
nections is not recommended since there is a hazard of the dissolved rosin run-. 
ning into the switch causing resistance problems. Never use commercial contact 
cleaners on switches. 


FUSE REPLACEMENT 


The fuse located on the back panel protects the OMNI from heavy overload 
and reverse polarity conditions. Replace with a 3 AG fast-blo 20 ampere type. 
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YOLVOANALLY 


OT-TR BOARD 


MUTE RELAY 
DELAY ADJUST 


VFO AMPLIFIER 


SSB GENERATOR 


AUDIO AMPLIFIER 


SIDETONE PITCH 
AND LEVEL ADJ. 


PTOe U/L 


FIGURE 2 


BOTTOM 


VIEW 


FINAL AMPLIFIER 


LOW PASS FILTERS 


TX MIXER 


BANDPASS FILTERS 


VEO 
MIXER/OSCILLATOR 


RX TRIMMER BOARD 


VOX BOARD 


80445 RF ATTENUATOR 


To prevent antenna signals from possibly coupling into the sensitive cir- 
cuits located near the front panel, the 18 dB rf attenuator uses PIN diodes 
switched (by a dcvvoltage rather than direct rf switching from a front panel 
control: Whesattenuator mas an L-pad formed by RSiand R6. The front, panel ATT. 
ON-OFF switch is normally open, allowing the attenuator switch (SW) line to the 
bGarae cost ise COV LZavoC cS mei nis turns Oleon, suppiyingforward’ bias. to D2 which 
allows the antenna signal to by-pass the attenuator. When the ATT. ON-OFF switch 
isspuiled out, the SW Tine is shorted to ground, turning off Ql and Q2 and turn- 
ing on Q3 which supplies forward bias to Dl. Dl connects the attenuated output 
of the pad to the output pin. The forward current through either diode returns 
to ground through R4. The voltage produced back-biases the non-conducting diode. 


Pin Voltage Readings - (Receive mode, ATTENUATOR off, no signal conditions.) 


Receive 


WB ad 
bS} 5% 
0 
0) 
0 B 
Semiconductor Voltage Readings 
Collector Emitter Transistor pins viewed 


EPOMmeOps OL ePrGr board 


lil 7A 21007 CHOKE-RF, 1 MHY 

(OB Shp! 23006 CAP-FXD, O.1MF, 250V, FILM, 202 
en ARUSD GNVEAP ED, oOhie, INO, (lie, 74 Sn 
Q1-3 25054 TRANSISTOR-MPS6514 

DLL a 28017 DIODE-PIN, MPN3404 

185) 85123 CHOKE-RF, 50 mHy 


Dl D2 


80445 RF ATTENUATOR 


SI1A 


ag 8 


107.0 


1.8 3.5 


80710 RX TRIMMER 


80460 RF AMPLIFIER 


The rf amplifier in the receiving section is located on the rf amp sub- 
chassis which contains the permeability tuned rack mechanism. It is part of 
the main chassis. The amplifier is a single stage, dual gate MOSFET, Ql, with 
tuned antenna coil, Ll, and output coil, L2. These inductances are slug tuned 
and ganged by means of the rack assembly. Corresponding capacitors for the 
tuned circuits are not included on the PC board. A set of six fixed capacitors 
are Switched across Ll and a set of six adjustable trimmer capacitors, located 


on 80710 RX TRIMMER subassembly, are switched across L2. The antenna input 
ie@ad containsjay9\ MHz trap to trap direct i1-£ frequency; signals: 


The stage is powered through the R terminal and is biased for maximum dy- 
namic range. This bias remains constant. 


To align the tuned circuits, proceed as follows: 


es 


ors 


Connect a Ballantine or other suitable ac voltmeter to the receiver 
audio output. 


Connect signal generator to antenna terminal and position RECEIVE- 
TRANSCEIVE switch in the TRANSCEIVE position. Set bandswitch and 
generator frequency to 3.5 MHz. 


Temporarily connect a .01 mfd capacitor from the wiper of S1B located 
on RX TRIMMER board, to chassis. See Figure 2. Set generator level 
to several hundred uV and tune to receive the signal. Adjust the RE- 
SONATE control for a peak on the ac meter, keeping signal level suf- 
ficiently low so that S-Meter does not register. 


Disconnect .01 mfd capacitor, turn generator level to approximately 
1 uV and peak 3.5 MHz trimmer capacitor. 


Set frequency to 4.0 MHz, reconnect .01 mfd to same terminal and chas- 
sis, and increase generator level until signal is heard at 4.0 MHz. 
Readjust RESONATE control for peak output. Disconnect .01 mfd capac- 
itor, turn down level to approximately 1 uV and peak L2 for maximum 
output. See below. 


Repeat steps 4 and 5 until there is no increase in output. This pro- 
cedure aligns the 3.5 MHz band and tracks L2 to Ll. (L1 should not 
need any change from factory setting.) 


Switch to 7.0 MHz band and set frequency to 7.15 MHz. Reconnect the 
.01 mfd capacitor. Using the same procedure, as in steps 3 and 4 
above, adjust 7.0 MHz trimmer. (No further adjustment of L2 is nec- 
essary.) 


Using same procedure as in step 7, align 1.820, 10.010, 14,200, 18.0, 
21.200, and 29.000 MHz. The 24.5 MHz band uses the same trimmer as 10 
meters, and does not require alignment. 


9 MHz TRAP ADJUSTMENT 


oe 


Zz. 


Set receiver to 7.0 MHz band and RESONATE control for maximum noise. 


Without changing settings, adjust a signal generator to 9 MHz and in- 
crease output until a signal is heard. Tune trimmer capacitor, Cl, 
for null. Refer to Figure 1 for trimmer location. It is mounted on 
top of the PC board and accessible through the half-round cutout in 
rack plate. Use insulated tuning wand. Null is very sharp. 


Semiconductor Voltage Readings - 


Ql MOSFET 


1-Drain 
2-Gate 2 


3-Gate 1 
4-Source 


| SIA 
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PARTS LIST 


(Receive mode, no signal.) 


Semiconductor pins 
viewed from top of 
PC ™peard 


F.B. 21027 BEAD CERO 
C6 23012 PUCRP-ExXD O12 OME 50 yr tM OS 
eh 23061 CAP-VAR, 5/60PF, TRIMMER 
C3, 4) 5) 230-32" “CAP=FYD,"  OIMF, 100W8 GER, 125. 
Gr 23s" CAP EXD go PE pp OUOV ACER Dee Neo 
Ql 25022 TRANSISTOR-FET, 40823 
T1 85008 TOROID-RF 
Ll S509 ee COME RE 
L2 85098 TRANSFORMER-RF 
val 
C Lita ae 

9 MHZ 

TRAP 

ADJ. 


ae 


Ql L2 


80278 PTO 


The permeability tuned oscillator (PTO) provides the variable part of the 
VFO signal for both receive and transmit. The PTO operates between 5.0 and 5.5 
MHz, and the output is mixed with signals from a crystal oscillator for trans- 
lation to the proper frequency for each band, except on 14 MHz, where the 5.0 
to 5.5 MHz signal is used directly. 


The PTO is housed in the main tuning coil assembly on a separate PC board. 
The main coil, L3, is shunted by L2 and has Ll in series. Adjustment of these 
two slug tuned coils, which are both on the same coil form, determines the lin- 
earity and band edge points. 


PTO ALIGNMENT 


1. Turn RX-OT switch to OFF. Connect a frequency counter with at least 
100 mV sensitivity to the VFO OUT jack on the rear panel. 


2. Set BAND switch to 14.0 MHz and power transceiver to receive mode. 


3. Set main tuning shaft 40 kHz up from full counterclockwise position 
as indicated on readout. 


4. Observe counter reading and if it is not 5.000 MHz, slightly touch up 
L2 slug. Slug position in the coil should be such that a clockwise 
rotation of the slug decreases frequency. The slugs are accessed 
through a hole in the VOX board. 


5. Run tuning knob up scale and note counter readings_at each 100 kHz of 
increase. If readings are not within +5 kHz, Linearity may be improved. 
especially if frequency reading at 5.500 MHz is not exactly aligned, 
or if all deviations from the first setting are in the same direction. 


6. If VFO range is compressed, i.e. reading on counter at what should be 
SeipeMHzeLs less ‘thanethis, reset tuning to 5.0 position, turn L2 slug 
a fraction of a turn clockwise and then compensate for this decrease 
in frequency by turning L1* slug also clockwise for a 5.0 MHz counter 
reading. Repeat step 5 to see if correction was sufficient or too much. 


7. If range of VFO is expanded instead of compressed, compensation in the 
opposite direction is indicated. This is accomplished by turning slugs 
in opposite direction. 


*NOTE: To reach Ll slug without upsetting position of L2 slug, use the tuning 
tool with reduced shank that is provided with OMNI. Also note that L2 
wswused tLopadgust spreadpor, VEO range andyLl to bring#frequency to \.cor- 
rect value. 


VFO REG. 
VFO_ REG. 


OFFSET 
TUNING 
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PARTS LIST 


200 7s 5 CHOKE ART als MEL, 
C23725 726092 23006 CAR=RxDi OL ME 25 OV ieee 2 0% 


(onspal 230148 “CAP=PxXDP 22PF)- 50V¥2 453), INEO 

C29 23091 CAP-FXD, 18PF, CER, N750, 500V 
C3255 23097: CAP-FXD, 150PF, CER, NO80, 53% 
C30 23098 CAP-FXD, 10PF, CER, N750, 53 
C20727//28) Y¥23132°" CAP=FXD, SOILMES SLOOVeCER mez V.— LNG 
G22 23139 CAP-FXD, 100PF, 100V, 5%, N750 
C24 23243) WCAP-FXD,; 47PF, LO0V 53,..N750 

G2 23147 CAP-FXD, 360PF, 100V, 10%, N1000 
C34 23164 . CAP-—FxD, 2200PF) 100Vje 5s, NPO 
Q5 25032 TRANSISTOR-MPS 3693 

Q4 25054 TRANSISTOR-MPS 6514 

D273 28018 DIODE-VARACTOR, MV2201 

hep? 85016 TRANSFORMER-RF, 45T, #32 


L4 85152 “TOROLD- Rig ely ees 


80711 OSCILLATOR-MIXER 


The oscillator-mixer produces proper injection frequencies for the trans- 
mitter and receiver circuits, using a 9 MHz i-f system. This is accomplished 
by utilizing a permeability tuned master oscillator for all bands, operating 
between 5.0 and 5.5 MHz, whose output is mixed in an IC double balanced mixer 
with signals from a crystal oscillator. Crystal frequencies are selected by 
the BAND switch. The 14 MHz band uses the 5.0 to 5.5 MHz directly. 


Output from the mixer is filtered for each band with double tuned resonant 
circuits. Frequencies for the various bands are as follows: 


BAND (MHz) VFO OUTPUT (MHz) 
tipagee: Os C= ies 
Syewe) 1p Aes tot RENO 
7.0 LO20=C6e5 

LOm0 1970-1935 
14.0 Sai Bigs 
£80 Fey We Aly ga) 
PAN EEW 12 .0=12 25 
245 Vahey Weng) 
28.0 LOO = ee 
Pas Nets) UR F740 8) 
ZOU 20.0=-20.5 
Pe bea) ZOU = 2 de O 


The permeability tuned oscillator (PTO) is housed in the main tuning coil 
housing in a separate, sealed PC enclosure. 


OFFSET ADJUSTMENT FOR 21.0 and 28.0 MHZ BANDS 


To eliminate band edge birdies on these two bands, the crystal oscillator 
frequencies are chosen 10 kHz lower than what normally would be needed, compared 
to other bands. The variable PTO oscillator compensates for this deviation by 
switching varactor diode D3 into the circuit by means of switch S1E, so that 
when switching from band to band, the kHz portion of the digital reading will 
not materially change. The amount of varactor capacitance inserted is controlled 
by the value of dc voltage applied through potentiometer R21. To set this ad- 
justment, proceed as follows: 


1. With power removed from the transceiver, follow the instructions for 
removal of the bottom cover. 


2. Apply power to transceiver. Set BAND switch to 10.0 and main tuning 
dial®to 10,0000" 


3. Switch BAND switch to 14.0 position and without moving setting of main 
tuning knob, adjust R21 so that readout is 14.000 O MHz. 


MIXER OUTPUT ADJUSTMENTS 


The double-tuned circuits connected to the mixer output on all but the 14.0 
MHz band are wide band, over-coupled resonant circuits that are best aligned 
using a sweep oscillator system. Because they are wide band, realignment is sel- 
dom necessary, except in the case where a tuned circuit component is replaced. 
Only if alignment is definitely indicated should the following alternate proce- 
dure be used. 


1. Connect an rf oscilloscope and/or rf voltmeter to the LO output pin 
on the VFO AMP board 80454. 


24 Capacitors Co, C7,Cco *through7el4 and C2 and C2l%are used on conjunc 
tion with transformer Tl to peak the VFO output on all bands except 
14.0 MHz. This band derives its output frequency directly from the 
5.0 to 5.5 MHz PTO assembly. 


an 


10 Meter Alignment: Tl is adjusted on this band. If Tl does not need 
alignment, proceed to step 4. 


A. Set OMNI tuning to 28.000 0. Adjust both top and bottom slugs 
of Tl for maximum output at 19.000 0 MHz. Being over-coupled, 
one adjustment will affect the other. 


B. Note voltmeter reading and switch to 30.000 0 MHz. If the 
reading iS appreciably lower, touch up the top slug of Tl and 
recheck 28.000 0 MHz. When properly tuned, the frequency re- 
sponse should peak near each frequency extreme with a shallow 
dip in the center. Readjustments of both slugs may be neces- 
sary to achieve the proper passband curve. 


C. The *output voltage should be no less than 0-5*V rms at any 
frequency, and may range up to 0.7 V. If this is not the case, 
adjust, R23, sthe -erys talmeoscillatormianjecti onecontrol, 1Ore0.o) V 
at the lowest point. CAUTION: Too*high injection will not im- 
prove performance and will increase unwanted mixer products. 


3.5 and 21.0 MHz Band Adjustment: Since the VFO output frequency for 
welaye) S15) iileb4 loxeael sh Uw. 3) ee) USs@ Mis eine se@ic Tage Zils) Wises toeinvel W2Z.0 iS 
12.5 MHz, these two bands have a common set of trimmer capacitors, Cll 
and Cl2. The VFO mixer output curve is broadbanded to cover 12.0 to 
13.0 MHz. The desired output curve should show peak outputs at 12.0 
and 13.0 MHz with a slight saddle between them because of the over- 
coupled design. Proceed as follows: 

Apt woet BAND Jswitch to 2 oaMbz sand dial jto.4.000 02MHz. 


B. Peak Cll and Cl2 for maximum voltage reading on meter or scope. 
Note reading. 


Cin Cunt Om 2 OOO mOmM ir zr 

D. Repeak Cll for maximum reading. 

E. Recheck values of output voltage at 4.000 MHz and again peak 
C12. (There is some interaction on tuning between these two 
trimmers.) Check to see whether the output slightly decreases 
as you tune down from 4.0 and up from 21.0 MHz. 


Fa Touch up Cll -and Cil2%until desired curve is ,obtarned. 


The same VFO injection frequency is used on 10 MHz as on 28 MHz. There- 
fore, no adjustment for 10 MHz is necessary. 


1.8 MHZ Alignment: 
As gipet. BAND sto. Sand as alecoml SOU; OeMi Zz. 
B. Adjust trimmers C9 and Cl4 £or maximum voltage output. 


Co) Check Lorn OucpuUE Run Lorn Ey ee rOMmu. oe COme nr OmMih a) LOUC MELLO C.o 
and C1l4.as necessary for constant output. 


7.0 and 24.5 MHz Alignment: 
A. Set BAND switch to:7.0 and dial to 7.000 0. 
B. Adjust trimmers C10 and C13 for maximum output. 
€. Check output for*uniformmity ytirom /20stOg/. se anGecLonez4.9 tO 


25..0i:0(WLERMBANDeswitchwate 24 o)2)  ToucheupsCLOosand Cys as nec~ 
essary to obtain constant output. 


8. 18.0 MHz Alignment: 
AweeSe ter eANDE Switch to 18.0nand dial to 1285100 0 MHz. 
B. Adjust trimmers C20 and C21 for maximum output. 
Cee CneCKeOUGCDUC UNLTOLRryeEELOnelO,UomCO Vos, .. TOUCH up C20 


and C21 as necessary. 


MIXER BALANCE 


To balance the mixer output for minimum crystal oscillator feed-through, 
proceed as follows: 


i (See BANDE Swasceh scowl. SeMHZe 
De Serer clatauly scone iL Sse) lets 
3. If a tone or "birdie" is heard, adjust the mixer balance control, 


R2, tor-arnull> in the tone. “iteshould be possible to ’null this to 
Lessethan 10, dB signal to noise audio: output. “Lf not, the crystal 
oscillator injection control R-23, is probably set too high and 


should be checked. 
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80454 VFO AMPLIFIER 


This board contains two amplifiers and a low pass filter. The first ampli- 
fier, consisting of FET Ql and transistor Q2, acts as a buffer and impedance 
converter for the mixed VFO output from the oscillator-mixer board. The signal 
is amplified to approximately 0 dBm (0.22 V) and applied to the second amplifier, 
Q3, and to the RX MIXER. The high level (13 dBm) signal from Q3 goes through 
the low pass filter (Cl, C2, C3, Ll, and L2) and drives the TX MIXER. This out- 
put also drives the counter display in Model 546. 


Pin Voltage Readings - (Receive mode.) 


S B B 
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Ql Q2 Q3 


Transistor pins viewed 
from top of PC board 
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Qi JFET 
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* Voltages are the same in transmit and receive modes. 
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DIGITAL READOUT 


The frequency counter and digital display section of Model 546 consist of 
four interconnected printed circuit assemblies located in an aluminum enclosure, 
which is secured to the sub-panel. The large scale integrated circuit, display 
interface circuitry, a ten-to-one prescaler, and a +5 volt regulator are con- 
tained on the 80441 LOGIC assembly which is mounted on the bottom of the counter 
enclosure. The six digit display, 80440, plugs into a 24 pin socket mounted on 
the 80441 LOGIC assembly. The preset switching circuit, which determines the 
first two digits" information, is contained on the 80465 PRESET-AMP assembly. 
The 80465 PRESET assembly also contains a preamp and shaping circuit for the VFO 
signal to be counted. The control signals for the preset circuit are generated 
on the 80711 OSC-MIXER assembly and are connected to feed through pins mounted 
on the counter enclosure. The fourth assembly, 80442 TIME BASE, contains the 
counter time base oscillator and necessary divider stages. This oscillator is 
crystal controlled and can be adjusted by means of trimmer capacitor, C3, which 
is accessible through a hole in the counter enclosure. 


Since this portion of the transceiver is highly complex and contains MOS 
and CMOS integrated circuits that are susceptible to damage from static burn- 
out if improperly handled, the following information will be limited to a gen- 
eral description of circuit operation. 


Servicing information will give sufficient data to locate a faulty assembly. 
It is suggested that a complete defective assembly be replaced instead of indi- 
vidual components. Full schematics and individual photos are included for those 
with adequate digital knowledge and test equipment. Many of the circuits carry 
pulse signals so that straight dc measurements cannot be made. Rather, oscillo- 
scope analysis is the only way to properly troubleshoot these circuits. Since 
it is not within the scope of these instructions to present detailed waveform 
analysis, general guidelines for troubleshooting are given, along with dc volt- 
age measurements where they are valid. 


THEORY OF OPERATION 


The counter incorporates the latest in large scale integration. MOSTEK 
type MK50398N circuit accomplishes all of the counting, latching, multiplexing, 
output decoding, and driving functions on a single chip. This IC is located on 
the 80441 assembly mounted on the bottom of the counter enclosure. 


Input signal from the VFO output is first passed through amplifier-shaper 
IC-1 on the 80465 PRESET-AMP assembly. The amplified and squared-up signal is 
then divided by IC-5 on the 80441 LOGIC assembly. Since VFO frequencies range 
between 5.0 and 21.0 MHz, the scaled down output which is applied to the LSI 
(Large Scale Integrated) circuit range between 500 kHz and 2.1 MHz. 


Time base oscillator IC-2 on 80442 operates at a crystal controlled, fre- 
quency of 5.24288 MHz. This IC also divides the output by a factor of 220, re- 
sulting in an output of 5 square waves per second. This timing signal gates the 
scaler on and off so that the input is counted for one tenth of a second (100 
milliseconds). During the remaining 100 mS the counter preset information and 
the transfer of the counter information to display circuits is carried out through 
two timing pulses, STORE and LOAD terminals on 80442, applied to pins 10 and 24 
of the LSI circuit IC-4 on 80441 LOGIC assembly. These pulses are derived from 
1G=l on 804427 Sit is a dual monostable-maltivibrator. Input,;tosthis, circuit is 
also from the 5 Hz square wave. The pulse widths are controlled by R4 and C6 
(load pulse) and R3 and C5 (store pulse). The load pulse is positive and typi- 
cally 5 mS long while the store pulse is negative and 50 mS long. Trimmer C3 in 
the crystal oscillator circuit serves to accurately set the time base frequency. 


The preset information needed to convert the readout indication from the 
actual counted frequency to the operating frequency (9 MHz away) is provided 
through the four program lines, pins 11 through 14 on the LSI chip. Only pins 
11 and 14 are required to be switched for the various bands. The programming cir- 
cuit is located on 80465 PRESET-AMP assembly. On the 1.8, 3.5 and 7.0 MHz bands, 
01.000 0 is preset by diode D7. On the 10.0 MHz band, 91.000 0 is preset by diodes 


D2, D3, D7, and by transistor Ql. On the remaining bands, 09.000 0 is preset 
by diodes D4, D7, and by transistor 02. On the 1.8, 3.5, and 7-0 MHz bands, 
the leading digit is blanked. On the 10.0 MHz band, the leading digit is acti- 
vated by diode D6 and transistor Q3. On the remaining bands, the leading digit 
is activated by diode D5 and transistor Q3. 


ICc-6 on assembly 80441 is a voltage regulator which provides +5 volts to 
operate IC-5, the TTL 7490 decade counter. All other circuits are fed from the 
+12 volt line through appropriate decoupling circuits. 


DISPLAY assembly 80440 consists of six 0.43" high LED, seven segment numer- 
ical displays mounted on a PC board. The board is painted black prior to in- 
stallation of the readouts. Five readouts are red and the least significant 
digit is green. All voltages for the display come from LOGIC assembly 80441. 
The display is multiplexed in the LSI circuit and frequency runs typically be- 
tween two and three kHz, as determined by C2 on 80441. Interface driver IC's 
between the common cathode LED numerals and the LSI circuit are contained on 
LOGIC assembly 80441. Integrated circuit IC-1l provides the multiplexed digit- 
enable signals to the cathodes of the display digits. Integrated circuits IC-2 
and IC-3 supply the multiplexed segment signals to the display segment anodes. 


SERVICING HINTS 


Use the following procedures to locate the faulty assembly. If well versed 
in digital techniques, check waveform and signal paths as indicated. 


1. Check all dc voltages given for TIMEBASE 80442 assembly and PRESET-AMP 
80465 assembly. If any is more than 20% different than the value in- 
dicated, look to this area of the circuit for faulty component. 


De If all dc measurements are within normal range, determine probable mal- 
functioning area by analyzing trouble symptoms. If, for example, one 
digit is dark or always reads 8, trouble is indicated in the particular 
digit-enablle circuitry or the LED itself. Or; ZT£ any onesbar of the 
seven segments is dark or lit all of the time on all six digits, look to 
the particular driver IC's and associated connections for that partic- 
ular segment. 


3. With oscilloscope check signal path at these locations: 


A. No indication on the digital readout may indicate input signal 
from VFO is not passing through IC-1 on 80465, or IC-5 on 80441. 
Or, IC-5 reset line, pin 2, may inhibit signal from reaching 
ther inputeto LS: 


B. Check operation of crystal time base oscillator, output from 
divider, pin 12 of IC-2, and output pulses from monostable 
multivibrators, pin terminals marked STORE and LOAD. 


C. Since multiplexed readout contains six digits, the enable pulse 
to each digit should have a pulse width equal to one sixth of 
the time for one complete scan. Scan frequency is determined 
by the 560 pfd capacitor C2 on 80441 LOGIC board. 


4. Correct preset information from 80465 PRESET-AMP assembly results in the 
digits to the left of the decimal point displaying correct MHz for the 
various bands. If any of these do not indicate correctly, check connec- 
tions between this assembly and 80441, and condition of diodes and tran- 
Sistors. 
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Pin Voltage Readings on 80645 PRESET-AMP BOARD - (BAND switch on 21 MHz.) 
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Semiconductor Voltage Readings on 80465 PRESET-AMP BOARD 
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80441 LOGIC BOARD 


Ic-4, the LSI circuit, should have approximately 11 volts at pins 1, 2, and 
28. Pins 15, 17, and 26 should be at chassis ground potential. All other pins 
have pulses and cannot be measured with a.de.voltmeter.  1C-1, I¢-Z,eandeilc=s 
should have approximately 13.8 volts at pin 11 and 0 volts on pin 4. All other 
pins contain pulses. 


Pin Voltage Readings on 80441 LOGIC BOARD 
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* All other pins, DNM = Do Not Measure. Pulses Present. 


Semiconductor Voltage Readings on 80441 LOGIC BOARD 
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Pin Voltage Readings on 80442 TIMEBASE BOARD 
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80452 RX MIXER 


This board contains the high level double balanced diode quad mixer, a low 
noise high level i-f preamplifier, and a broadband high level local oscillator 
(LO) amplifier. The LO is applied at approximately +13 dBm to the mixer. Mixer 
amplitude and phase balance are set using Rl and Cl. On transmit, bias to both 
amplifiers is removed and the mixer is disconnected from the i-f preamplifier by 
PIN diode D5. 

The mixer balance controls are adjusted as follows: 

ive acet BAND Switch «to: 21 0OMHzZ. and aial to. 21.320.0. 
2. Peak RESONATE control for maximum signal. 
3. Remove antenna and terminate ANTENNA jack with a 50 ohm load. 
4. Null, using Rl and Cl, any "birdie" that may be received. 
Resistors R10 through R12 form a 3 dB attenuator which is necessary for pro- 


per out-of-band termination of the mixer. 


Pin Voltage Readings - (Receive mode, no signal.) 
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80717 NOISE BLANKER 


The noise blanker is inserted in the receive i-f channel ahead of the high 
selectivity crystal ladder filter. The signal is split into two paths, one for 
noise detection. Ll and L2 with associated tuning capacitors for a band pass 
filter to remove adjacent signals. The filter feeds the signal input of a ba- 
lanced noise gate - Tl, T2, Dl and D2. The control input to the gate contains 
noise pulses developed through amplifier IC-l, amplifier Ql and emitter follower 
Q2. Transistors Q3 and 04 comprise a direct-coupled AGC amplifier whose control 
voOLtCAage iSjapplied. tospin. oof IC-1. 


The bandpass filter can be aligned by tuning to the receive "birdie" at 
27.980 MHz~ | With )the:blanker switch off (ALC control IN) peak Ll and L2 for 
maximum S-meter reading. With the blanker switch ON, tune Cl4 for maximum AGC 
voltage ate pin goo teCL. 


Pin Voltage Readings - (Receive mode, no signal conditions, blanker on) 


VOLTAGE VOLTAGE 


Tc-1 


Ae) 
H 
Zz 


Semiconductor Voltage Readings - (Same conditions) 


aD 
2 
8 
4 
5 
6 
th 
8 


MPN 3404 


D, 


Ri (00 
(a 
P ae 
ALL PINS VIEWED ) oe 
FROM TOP OF SOARD 
Re 47k NC 
NC 
x +13 
e ary 
R 
Ry 100 | OUT 
GND 


WOT ota OLANK CK) cOd) 7 6:20:80 


PARTS LIST 
C6,L0 ~L5 1) 23006. CAP-PXD;.0.1MF, 250V,, FILM, 20% 


COPING 23014) ,CAP-E XD 22 Pres OVI Oo), NES 

C18 23020 CAP-FXD, 1MF, 16V, EL 

C14 23061 CAP-VAR, 5/60PF, TRIMMER 

Cle te 23132 CAP-FXD, .O1MF, 100V, CER, Z5V 
C8 23135 CAP-FXD, 560PF, 100V, 5%, N1000 
Ci iy 23139 CAP-FXD, 1l0OPF, 100V, 5%, N750 
Cis 23140 CAP-FXD, 82PF, l0OV, 5%, N470 
C205 23162 CAP-FXD, 470PF, 100V, 5%, N2200 
C3 23173 CAP-FXD, 5PF, 500V, 5%, N750 

C7 23188 CAP-FXD, 4.7 MF, 25V EL VERT. 
Q4 25001 TRANSISTOR-2N5087 

Orn 25054 TRANSISTOR-MPS6514 

ICl 25062 IC-MC1350P 

owe 28017 DIODE-PIN, MPN3404 

i} 85036 TOROID-RF, 16T, #28 

ui 85108 COIL-RF, 20T, #32 

Tie 85121 TRANSFORMER-RF, TRIFILAR 


80717 NOISE BLANKER 


80526 CRYSTAL FILTER SWITCH 


This board contains a double pole, triple throw electronic switch, a buf- 
fer amplifier, Ql, and sockets for the installation of two optional crystal 
filters. The buffer amplifier provides a proper terminating load for both the 
2.4 kHz crystal filter and the optional filters. Since it is powered from the 
R voltage, it effectively disconnects the receive i-f system during transmit. 
The electronic 3P2T switch consists of diodes Dl thru D112. The position of the 
switch is determined by which of the three control lines receives +12V from the 
SELECTIVITY switch. The excess forward bias voltage from the switch in use ap- 
pears across R6 and R10, and reverse biases the two other sections. Isolation 
through these switches is in excess of 90 dB. When the 0.5 switch is selected, 
Switch Q2 adds some emitter bypassing to Q1 which increases the buffer gain 
from 1 to 7 aB. This compensates for the 6 dB higher loss in the 0:5 filter. 


Pin Voltage Readings - (SELECTIVITY switch setting 2.4.) 
[Pin [Transmit | Receive ]PaRTs List 
| 1-8 20.00 jee CHOKE —RE Ca Lae Miny 

CAV oe LO pL Mal 2 eae ca0U Gee CAP=EXD 3.0. Mines ou 
CARS gi Gh pe pelO 23014 CAP-FXD, 22PF, 50V, 
C2bi Sy i pa sala 2332 CAP-EXD, .O0IMF, 100V 
C18 25433 CAP=PXD, ).001MP > S00V 
Ql 25032 TRANSISTOR=MPS 3693 
Q2 25054 TRANSISTOR-MPS 6514 
Di=12 28017 DIODE-PIN, MPN3404 

Bae Be ae) 85124 CHOKE-SIX HOLE BEAD 


Semiconductor Voltage Readings - (Receive mode, SELECTIVITY switch in 0.5 position.) 


Cc E Transistor pins viewed 
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80526 CRYSTAL FILTER SWITCH 
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$0448 TP-AGC 


The 9 MHz i-f amplifier utilizes two stages, both of which are gain con~ 
trolled fer AGC. Input signal is derived from the output of the receiver mixer 
after being passed through the 8 pole crystal ladder filter. PIN diodes 61, 62, 
and D3 present variable resistances across the signal path in the i-f stages. 
The amount of shunting is determined by the amount of AGC voltace develored in 
the dc darlington stage, 04 and Q@5. Output of the i-f amplifier is converted 
inte an audio signal by product detector Q3. It then goes to the FILT In ter- 
minal through the cw fliter and returns through the FIL? OUT terminal. ff no 
filter is being used, these terminals are jumpered together by the SELECTIVITY 
switch. 


The audio signal applied to the FPILT OUT terminal ie amplified in one sec~ 
tion of dual op~ame {€<1, and fed to the AUDIO terminal. The second op~-ame 
further amplifies the signal for AGC purposes. The &~Meter is driven by the 
AGC darlingten output stage, as well as the PIN diodes, in the receive mode, but 
is discennected when transmitting by blocking diode, D4. 


Three adjustments are required on this assembly. The first two, i-f trans- 
formers Ti and T2, are peaked for maximum S<Meter pr ss while receiving a weak 
signal. Maintain a meter reading less than §<5 by detuning the RESONATE control 
so that AGC action is held to a minimum. 


S<Meter calibration is accomplished by setting potentiometer RZO to an S-9 
ading when 50 uV signal at 14.100 0 MHz is anplied to ANTENNA terminal. k20 
ae be adjusted after RESONATE control is peaked and main tuning adjusted for 

maximum meter deflection. 


Pin Voltage Readings ~ (Receive mode, no signal conditions.) 


ef nS t_[ Receive”) 
GND Ef GND i) 
IN 0 0 FILT IN 0 
AUDIO 0 ‘ Gg | R&P GAIN $.65 | 
ey 10.8 -Gi {| +REG 4.06 
+12 13.8 13.8 | Bro 3.7 
S MTR % 0 | FILT OUP 9 
Nc 0 0 GND 0 
Transistor | Collector 7 Bé TEmitter 7 8 61 
Drain j Gat | Source 6 nt 
np {Sate 1) Source | Gate 2 eC Je | 
QL 1 43.1 ; Hale ced S$ 
Q2 ' ; 
pep ns aly Cs ' 
ee carat Transistor pins viewed 
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Q5 
Q6 
Q7 


from top of PC board 
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ic pins viewed from 
top of PC board 
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Ces IME -——7" | 
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erate ee eae 
x Jo a x 
ct sy Ru, $80 kz7 8% ag 8 eS 
co Wie + 
: 25] 2 
ewe R24 Ka2 (50K e 
Sa Soe 33K cy * = a? 
Seid Qe MPSCSiH Ti tS 
es R30 00k Cre lie & 2 
Ss a J Raz ATK S 
Ra IK 
PINS VIEWED FROM TOP OF BEALD LY > GATE: 8OT/4 20-8 
PARTS LIST 
CAST 20721 24,28 23006 CAP-FXD, 0.1MF, 250V, FILM 203 
C19 23014 CAP-FXD, 22PF, 50V, 5%, NPO 
E23 23020 CAP-FXD, 1MF, 16V, EL 
Goel 23048 CAP-FXD, .O47MF, 250V, FILM, 203 
Can pt) pak pala ds 23132 CAP=FXD; -01MF,. 100V, CER, Z5V 
C27,32 23133 CAP-FXD, .001MF, 500V, CER, 5%, 
Cig 23138 CAP-FXD, I80PF, 1LOOV, 5%, N750 
C50 23162 CAP-FXD, 470PF, 100V, 5%, N2200 
GHsrZ6 23181 CAP-FXD, 1 MF 50V EL VERT 
CrAr29 23182 CAP-FXD, 33MF, 16V, EL VERT RAR 
(eg Bc HAN Ns PAAR OAs) 23188 CAP-FXD, 4.7 MF, 25V, EL VERT. 
Q7 25001 TRANSISTOR-2N5087 
Q3 25022 TRANSISTOR-FET, 40823 
OL AL 25032 TRANSISTOR-MPS 3693 
04757 6;.0 709 25054 TRANSISTOR-MPS6514 
IKE 25078 IC-RC4558P 
D6,755 28001 DIODE-1N4148/1N914, SIL 
Di .25 > 28020 DIODE-PIN 
p4,5 28031 DIODE-1N34, GE 
R20 30038 RES-VAR, 10K, LIN, PC MOUNT 


Pr 9(C556) 'T2 (C11,12)e) 185017, STRANSPORMER-SRP L7 ia e23 


QL sR yl ates 


D1 


R20 
S-METER SET 


D3 


C1 


Q3 
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80436 CW FILTER 


The CW FILTER contains four two-pole active operational amplifier filters 
whose center frequency is 750 Hz. The four filters are connected in series, 
with each output brought out to a pin on the board. The filters are selected 
by the SELECTIVITY switch and when selected, are placed between the product de- 
tector and the AGC detector. Thus, when any of the filters are in use, the AGC 
will respond only to signals passing the filter and will not be "pumped" by out- 
of-band signals as in conventional audio filter applications. 


Pin Voltage Readings - (Receive mode, MODE switch in SB-N.) 
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top of PC board 
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BOY36 
PARTS LIST 
Clay aes 23006) CAP-FxXD> O° IMF, 250V, FIIM, 620% 
Ci 23022), CAP=EXD )o33ME,, 1L6V, EG 
C273, 76, So LOe) le 307 0 mGAR-—F XD 2200PE, e25V77F LLM, 5% 
1K eK) 25077 IC-RC4136N 


EC=1 


80436 CW FILTER 


80527 NOTCH FILTER 


A three stage "biquad" circuit and a separate summing amplifier, Ul A-D, 
are used to provide a notch filter with 50 to 60 dB of depth and simple tun- 
ing. The frequency of the notch is set by RS, a dual 250K ohm potentiometer. 
Frequency range is 250 Hz to 7.0 kHz. Since the notch is quite narrow, it is 
removed from the circuit by tuning it above the passband of the i-f, i.e. 
greater than 6 kHz or full clockwise rotation. 


Semiconductor Voltage Readings 


14 8 
4.0 
4.0 
4.0 
8.0 
4.0 I 1 
4.0 
4.0 Semiconductor pins 


viewed from top of 
PC board 


Ky OK 


DvAL GANEED 


ZzS50K 
ON FROWT PANEL ~ 


3~37 


S-/1-79 
PARTS LIST 
CYS 23006 CAP-FXD, O.1MF, 250V, FILM, 203% 
C3,4 23070 me CALP—EXDem22 O0PE Zoi, .E LEM ao 
C26 Zones CAP tox mele MEL SOV EnlnmVirs Feely 
UIAMB CDE 25077 “IC=RC4I36N 
R5A,B 30205 RES-VAR, DUAL 250K, REV LOG 


80527 NOTCH FILTER 


80447 AUDIO~SIDETONE 


Integrated circuit IC-l contains the complete audio power and preamplifier. 
Input is applied to pin 2 and output taken from pin 8. Input signal may be from 
one of two sources, the received signal, which is applied to the INPUT terminal 
and passes through the muting circuit when open, or from the sidetone oscillator 
consisting of Q1 and Q3. 


Input signal is shorted to ground whenever muting transistor Q2 is put into 
the conducting state. This occurs in the transmit mode by the application of 
the "T" voltage to its base circuit through Dl. C2, R10, and R11 form a short 
time constant RC circuit to slightly delay the turn-on time of the audio signal. 
When in QSK SLOW position, capacitor C3 is switched in parallel with C2 to in- 
crease the delay time. 


The sidetone oscillator is a relaxation type made up of unijunction trans- 
istor Q3. C6, in conjunction with R3 and pitch control R4 determine the fre- 
quency. Ql is the turn-on switch, controlled by the application of the SIDETONE 
voltage at its base. The SIDETONE control voltage is the "T" voltage, and is 
applied only in the CW position of the MODE switch. Sidetone level is adjusted 
by R6. The sidetone signal is prevented from being muted along with the incoming 
Signal by its isolating resistor, R8. 


Pin Voltage Readings - (No signal conditions, CW mode, DRIVE fully CCW, SQUELCH 
fully CCW and pushed in.) 


Transmit Receive | j Transmit Receive 


0 
0 
0 
0 
0 
0 
0 


Collector Base/Gate Emitter 
Transmit Receive Transmit Receive Transmit Receive 
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PC board 
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PARTS LIST 
CEE 23001 CAP-FXD, 220MF, 16V, EL, 10% + 50% 
C6,10,12 23006 CAP-FXD, 0.1MF, 250V, FILM, 20% 
Ic-1 Cie 23020 CAP-FXD, 1MF, 16V, EL 
cg 23021. CAP-FXD, 4.7MF, -25V, EL 
C8 23085 CAP-FXD, .0047MF, 50V, CER, 103 
G45 23132 CAP-FXD, -.O1MF, 100V, CER, Z25V 
ey 23161 CAP-FXD,..02MF, 100V, +80, 20%, Z25V 
1 7.1 C3 23174 CAP-FXD, 10MF, 16V, EL 
2 0 OS 25034 TRANSISTOR-2N4870 
6 0 Icl 25052 IC-LM380N/ULN2280B 
7 0 Q2 25053 TRANSISTOR-MPSUO1 
8 Ges Ql 25054 TRANSISTOR-MPS6514 
9 0 D1 28001 DIODE-1N4154/1N4148, SIL 
13 0 D2 28019 DIODE-Zener, 8.2V, 1N756A 
14 13.8 R4,6 30038 RES-VAR, 10K, LIN, PC MOUNT 
* Voltages are the same in transmit and receive modes 
Ql O3) D2 
IC pins viewed from 
top of PC board R4 
SIDETONE 
FREQUENCY 
R6 
STDETONE 
VOLUME 
Ic-1 
D1 


380447 AUDIO SIDETONE 


80445 SSB GENERATOR 


This assembly contains the carrier (BFO) crystal oscillator which operates 
at 9 MHz, balanced modulator for ssb generation, and a two stage microphone au- 
dio amplifier. 


03 is the carrier oscillator operating at approximately 9 MHz. Its exact 
frequency is determined by which of three trimmer capacitors, C3, C4, C5, are 
placed in the crystal circuit. C3 is in the circuit under all MODE switch con- 
a@itions and sets the carrier to the desired frequency on the high side of the 
ladder filter skirt. (This position is used in the SB-R mode.) In this mode, 
both C4 and C5 are removed from the crystal circuit by transistor switches Ql 
and Q2, respectively. Their bases are grounded through the MODE switch. 


In SB-N, both of these capacitors are inserted into the circuit by re- 
moving the base grounds, and the three capacitors in parallel set the oscil- 
lator frequency down on the opposite (low frequency) skirt. In the CW mode, C4 
is removed via switch Q]1 so that the carrier frequency increases 750 kHz into 
the filter passband. C3 and C5 determine this setting. 


Output from the carrier oscillator is fed to the BFO terminal and the prod- 
uct detector on the IF-AGC assembly, and also to balanced modulator IC-2 where 
it is mixed with an audio signal from the microphone amplifier, IC-l. Output 
in the ssb modes is a double sideband, supressed carrier signal, whose unwanted 
sideband is removed by the ladder filter. Further carrier reduction also occurs 
in the filter. 


For cw operation, the balance of IC-2 is upset when terminal CWU is grounded 
through the MODE switch. This also is the case in LOCK mode. Audio from the mi- 
crophone channel is eliminated by this same shorting procedure. The amount of 
"T" voltage (controlled by setting of DRIVE control in CW mode) applied to pin 7 
of the balanced modulator determines the gain of the modulator and hence the level 
of carrier signal applied to the TX-MIXER. 


CARRIER OSCILLATOR ALIGNMENT 


Proper alignment of C3, C4, and C5 requires use of a frequency counter and 
either an rf VIVM or oscilloscope with response to 10 MHz. These capacitors 
should not be readjusted on general principles but only after it is definitely 
found that the carrier is not where it should be on the passband curve, or that 
the cw frequency is not 750 Hz up from the SB~N carrier frequency. To make the 
adjustments, proceed as follows: 


1. Connect counter to junction of R16 .and R17 in emitter circuit of Q3. 
If there is no dc blocking capacitor in counter input, connect through 
ALR E. ohare 


2. Connect either rf VTVM or ‘scope to ANTENNA jack. Load with dummy load. 


3. Set MODE switch to SB-R position and DRIVE control fully counterclock- 
wise. 


4. Completely unbalance modulator by setting CARRIER BAL. potentiometer, 
R11, to either extreme. 


5. Temporarily set C3 for frequency reading of 9,001,700 Hz. This places 
carrier approximately in center of passband. 


6. Short PTT line to chassis to place the unit in transmit mode. 


7. Advance CARRIER BALANCE control so that output of 20 volts, rms is read 
on VTVM or 60 volts, peak-to-peak is displayed on oscilloscope. 


8. Readjust C3 to decrease capacitance and increase frequency to point 
where output decreases to 1 volt, rms or 3 volts, peak-to-peak on 'scope. 
This presents a point 26 dB down on the skirt. 


2G. 


Set MODE switch ta SB-N, temporarily set C5 to half capacitance and 
agjast C4 so that output is 1 volt, rms or 3 volts, peak-to~peak on 
‘scope. Preqnency shouid now be on low skirt. Note and record fre- 


quency. It should be within 160 Hz of 9.0000 MHz. 


Set MODE switch to LOCK. Adjust CS so that frequency is 750 He higher 
than in step 9. Amplitude of output should return to approximately 
that on stap 7. 


Repeat steps 8 through 10 in sequence until no further aGjustments are 
necessary. C4 and C5 both determine low skirt frequency and both have 
@ slight effect on C3. Readjustment of all three is necessary after 
any one is altered. 


2 


12. With MODE switch in SB-N position and without changing DRIVE setting 
of previcus steps, turn up sensitivity of ‘scone or VIVM. Ruli CARRIER 
13. Remove jumper from PTT Line. 
Pin Voltage Readings ~ (No gignal, DRIVE fully ccw.} 
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IC pins viewed from 
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PARTS List 


C207 22424 


C3,14,17 
ClZ, LD 
C16 

C4,5 
Cipey.o, 23 
cy 

C7 

C6 

Chi 13 
Cs 

CLO, 22 
LCZ 

QO1-4 

ICE 

D1 

REL 

ee 

ate 


Vet 


228 68K 


INGIFB 


“4 


230020) CAP=PXD, 
23006 CAP-FXD, 
23020 CAP-FXD, 
23021 "CAP=FAD, 
23061 CAP—-VAR, 
Zola, CAP EAD, 
Pro ley A AMES) 1) 49 
231407 CAP=FXD, 
23146 ~“CAP—-FXD, 
2314) CAP—PxD. 
23168 CAP-VAR, 
Zo UGte CAL +E xD, 


256246 YiC-CA30 53 


Baez 
LA 3ZDS3 


Dz 
INTISIA 
oy 


.022MF, 250V, FIIM, 203 
O.1MF, 250V, FILM, 203 
IMF, 16V, EL 

A.JMF, 25V,EL 

5/60PF, TRIMMER 

-O1MF, 100V, CER, Z5V 
_OOIMF, 500V, CER, 5%, Z5F 


SO2PF, LO0OV; 53, N4/6 


ISOPE pL OCV 7 20S, NT OL 
360PF, i00V, 10%, N1000 
3/22PF, TRIMMER, VERT 

1 MF 50V EL VERT 


25054 TRANSISTOR-MPS6514 


25673 “IC-RCAS Sow 


28601 DIODE-1N4i48/1N914, SIL 


30038 RES-VAR, 


LOK GIN, eG MOUNT 


48020 CRYSTAL-QUARTZ, 9MHZ CARRIER 
$5033) COLU-=RE;, 


or, 285 2c0Re 


80718 SSB GENERATOR 


3—43 
80453 TX-MIXER 


This board contains the double balanced diode quad transmit mixer and the 
9 Miz TX i-f amp. The 9 MHz ssb or cw signai generated on the SSB GENERATOR 
BOARD is fed via the crystal filter to the amplifier and mixer where it is mixed 
with the VFO signal from the VFO amp. In cw, the amplitude of the 9 MHz signal 
is set by the DRIVE control and in ssb, audio information unbalances the 9 MHz 
signal with the proper information, both functions being performed on the SSB 
GENERATOR assembly. Hence, the mixer output contains all needed modulation char- 


acteristics. 


RL and R2 are carrier balance controls. With the MODE switch in LOCK, BAND 
switch on 28 MHz, rf scope across the output into a dummy load, and DRIVE set 
at full CCW position, Rl is adjusted for minimum output. R2 is set the same way 
with the BAND switch on 21 MHz. T3 is set for maximum output on either band, 
with DRIVE increased 1/4 turn or 2? o'clock position. 


Pin Voltage Readings - (Drive fully CCW.) 


Transistor pins viewed 
from top of PC board 


Semiconductor Voltage Readings 


collector | Base | Emitter | 


QOL 1328 NA 
Q2 i328 NA 


(NA = Not Accessable) 
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o45% 53 80459 BANDPASS FILTERS Fe 
. eee a A o% “ : 
This assemb fy cofitains aftne \pabsiive filters which are selectively switched 
into the TX-MIXER output circuit by means of the BAND switch. They are double 
tuned, over-coupled bandpass units for all but the 3.5 and 1.8 MHz bands. A 
five pole low pass filter is used for each of these bands. 


These filters are fairly broad and require no field alignment. Since they 
are passive, no voltage measurements are required. 
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80712 
18.0 2425 21.0 14.0 BANDPASS FILTER 


PARTS LIST 
Chine 23006 CAP-FXD, 0.1MF, 250V, FILM, 20% 


C2 23084 CAP-FXD, .0033MF, 33V, FILM, 5% 
C1,3,5 23094 CAP-FXD,'1500PF, 160V, FILM, 5% 
CA,B,C SEE CHART-CAP-FXD, 100V 

C4,6 23148 CAP-FXD, 750PF, 100V, 10%, N1500 
Ti 85092 TRANSFORMER-RF, 24T, #30 
Le 85093 TRANSFORMER-RF, 16T, #28 

hg 85095 TRANSFORMER-RF, 11T, #28 


L3,4 85096 TOROID-RF, 21T, #28 

LiZ2 85102 TOROID-RF, TRANSFORMER, 12T, #28 
pi) 85114 TRANSFORMER-RF, 15MTR, 14T, #28 
Aue Sos im COLL. S/A,, LOMEZ 

T4 85172 COIL S/A, 18MHZ BANDPASS FILTER 


5-46 
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This assembly contains three linear Class A amplifier stages to increase 
the level of the rf signal from the TX-MIXER and BANDPASS FILTERS to that re- 
quired to drive the final driver stage. The first two stages, Ql and Q3, are 
ALC controlled by transistors Q2 and Q4 in their emitter circuits. The third 
stage operates at a fixed gain. Bias for the second and third stages is pro- 
vided whenever the "T" voltage is applied to the "T" terminal, with diodes Dl 
and D2 determining the value of bias voltage. The first stage bias is simi- 
larly derived from diodes D3 and D4, but the turn-on is delayed a small frac- 
tion of a second. Voltage applied to these diodes from terminal tD is delayed 
from the normal "T" voltage by circuits on the CONTROL BOARD assembly. The de- 
lay is a necessary part of the sequential keying circuit that provides click- 
less cw. Since all three amplifier stages are broad band designs, no tuning or 
adjustments are necessary. The forward power is sensed and converted to a dc 
control voltage on the SWR board. It is buffered by emitter follower Q8 and then 
applied to ALC driver stages Q6 and 07. Output is applied to the low level rf 
amplifier. The ALC indicator is connected in the collector circuit of Q8. Both 
R21, the ALC maximum threshold adjustment, and the panel ALC control setting de- 
termine the overall gain of the amplifier. To set R21, set ALC control fully 
clockwise, power the unit in the LOCK position into a wattmeter and dummy load. 
With a dc ammeter in the +12 volt lead, advance DRIVE control to where wattmeter 
reads 100 watts. (R21 should be set to its extreme where ALC indicator does not 
light.) Then, turn R21 down from this extreme until ALC indicator starts to 
light. Check ammeter reading on all other bands, and if reading goes above 18 
amperes before ALC indicator lights, reset R21 on this band to 18 ampere reading. 
Final setting of R21 is correct if band indicating highest reading does not ex- 
ceed 18 amperes. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, ALC fully CW.) 
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Semiconductor Voltage Readings (NA = Not Accessable) 
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The high power rf amplifier and its push-pull drive stage are housed in 
a metal box which is an integral part of the heat sink assembly. The unit is 
attached to the back panel with four screws and connections are made by means 
of two phono connectors for rf input and output and five soldered-on leads for 
control voltages. 


Ql and Q2 constitute a Class AB linear push-pull driver stage of wide band 
design. Impedance matching into and out of this stage is by means of trans- 
formers Tl and T2. Bias is applied whenever "T" voltage is applied to the ter- 
minal so marked, and quiescent current in the collector circuit is adjusted to 
a value of between 4 and 8 mA with potentiometer R11. Access to this control 
is by means of the small hole in the brass box as shown in Figure 1 of this 
section. To adjust bias, unsolder the small jumper red wire connecting the sec- 
ond small feed through terminal to the large +12 volt lug. Insert a de milli- 
ammeter between the two, set DRIVE control fully CCW and MODE switch to LOCK 
position. If driver collector current is not between the recommended limits, 
readjust trimpot (clockwise to increase current) by rotating the trimpot plastic 
serrated knob through the shield box hold with the aid of a small awl type probe. 


Power amplifier transistors Q3 and 04 are also in a Class AB push-pull ar- 
rangement. Bias is applied to the bases in a shunt feed system through L2 and 
L3. Bias is fed to this stage from a regulated and controlled supply on the 
OT-TR assembly. Quiescent current for the finals is adjusted as outlined in 
the section on the OT-TR assembly. 


Bias for both stages are temperature compensated to maintain a relatively 
constant operating point by mounting the bias diodes in direct contact with the 
heat. sink. D1 controls the driver stage and D2 the output stage. 


Since all transistors are inaccessible in the shield can, no voltage mea- 
surements can be made at their terminals. However, voltages going to the feed- 
through terminals can be checked to the following values: 


Terminal Voltage Readings - (SB-N mode, DRIVE fully CCW.) 
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to its power-in/power-out character, contains harmonic components axsuve uesii- 
able levels. The push-pull configuration decreases the even order harmonic com- 
ponents to some degree, but does nothing for the odd harmonics. To further de- 
crease evens and odds, the signal is passed through a set of five pole, low pass 
filters before being radiated. The proper filter is selected by the BAND switch. 


The assembly containing the filters and switch is permanently mounted in the 
rear corner of the chassis, adjacent to the ANTENNA jack. No active components 
are contained on the assembly, and no tuning is required. 
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This assembly contains the SWR bridge components and the receiver antenna 
relay. 


Rf energy on its way to the ANTENNA jack first passes through the primary 
of transformer Tl in the SWR bridge. The bridge is balanced on the 28.0 MHz 
band by setting the trimmer capacitor Cl so that there is a null on the meter 
when a 50 ohm resistive dummy load is connected to the ANTENNA jack. Reflected 
power is sensed through diode Dl, filtered to a dc component in C5 and applied 
to the meter by way of the REV terminal. R3, in series with the meter, is ad- 
justed for a 3 to 1 SWR meter indication when the load is changed to 150 ohms. 
This adjustment should be made with DRIVE set so that ALC indicator lights. 
Foward power is sensed and converted to a dc control voltage through D2 and C3. 
This signal is fed to the ALC pin to the LOW LEVEL DRIVER board. 


Relay Kl connects the receiver antenna input circuit to the ANTENNA jack 


when receiving and to ground when transmitting. It is a fast acting reed relay 
with SPDT contacts which is energized by the "T" voltage. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW.) 
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This assembly contains the final rf amplifier bias regulator, mute relay 
with adjustable drop-out delay, and offset lamp drive. 


Bias for the final amplifier is determined by the setting of R9 potenti- 
ometer in the integrated circuit regulator IC-1l. Temperature correction is 
achieved with a temperature sensing diode connected mechanically to the final 
amplifier heat sink and electrically to the IC regulator. Output from the in- 
tegrated circuit in turn controls power transistor Ql so that a higher level of 
current can be regulated. To adjust bias, place a dc ammeter in the +12 volt 
dc supply lead. Load into a dummy load, set MODE switch to LOCK position and 
DRIVE control fully counterclockwise. Note current reading and then slowly 
rotate R9 in the direction that decreases the current reading. After determing 
which direction decreases current, set control fully in this direction. This 
will cut off final transistors. Note quiescent current drawn by the remaining 
transmitter circuits. Then advance R9 so that reading increases by 1/2 ampere-- 
no more. This value should be approximately 1-1/2 to 2 amperes. Too low a bias 
setting will cause distorted audio in ssb due to the amplifier operating as a 
Class C amplifier. Too high a quiescent current will increase power dissipation 
in the output transistors with undue overheating. 


The mute relay does not control any internal active functions, but is added 
for control of external equipment. One set of SPST contacts are brought out to 
the unit's rear panel and are designated as N.O. and N.C. on the ACCESSORIES 
socket. The second set is brought out only as a normally open set and desig- 
nated EXT. T/R. In both cases, one terminal is connected to chassis ground. If 
both leads are desired above ground in either or both sets of contacts, as in 
switching 115V ac, this can be accomplished by rewiring the plug-in socket. The 
relay leads on the PC board are isolated from the common guound, -butvare connect] 
ed to chassis at the connector socket. Terminal pin Cl is the common terminal 
of the N.O. and N.C. contacts, and C2 the lead for the EXT. T/R jack. 


CAUTION NOTE: Do NOT attempt to control 110V ac circuitry (ie. relays) unless 
both sides of the relay contact are removed from chassis ground 
at all times. 


The drop-out relay is adjusted to a value in accordance with the external 
equipment requirements with trimpot R12. In adjusting this potentiometer, do 
NOT upset the final bias control setting, R9, on the same assembly. 


Transistors Q3 and Q4 turn on the offset tuning OT indicator LED whenever 
the unit is in the receive mode with the OFFSET knob pushed in. When trans~ 
mitting, or with the knob pulled out, a control voltage at the OT ON-OFF termi- 
nal serves to disable the LED. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, OFFSET knob in.) 
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This assembly contains a set of syncronous transistor switches for con- 
trolling the "T" and "R" voltages that switch the unit from transmit to receive 
mode. It also contains an integrated circuit voltage regulator which powers 
the frequency and voltage sensitive circuits in the WO, SSB GENERATOR and pro- 
duct detector, and the OFFSET control voltages. 


Transistors Q2, Q3, and Q4 constitute the "fT" voltage switch which presents 
operating voltage at the "T" terminal whenever the T/R is grounded. This occurs 
whenever the PTT jack is shorted or when the key line is closed. The presence 
of "T" voltage at the base of Q5 switches off the normally present "R" voltage 
from switch Q6 and Q7 and terminal R. 


Regulated voltage of approximately 8 volts is developed in integrated cir- 
cunt, [C-l andy transistor Oll and fedvto voltage, sensi tivescincuitrs eNO: adgust= 
ments are needed in the regulator. 


The OFFSET control voltage for the varactor diode in the VFO is derived 
through steering diode D2 through terminal OT. The amount of control voltage 
varies between about 3 and 6 volts as determined by the setting of the OFFSET 
control. Transistor Q9, which is effectively in shunt with this voltage and 
ground, is in an off state and has no effect on the offset voltage when receiv- 
ing and with the OFFSET switch off. When transmitting, or with the OFFSET 
Switch on, Q9 is turned on, thereby shunting the voltage at its collector to 
ground. This back-biases D2 and disconnects the voltage divider from the OT 
terminal. At the same time, 08 which was previously conducting and back- 
biasing diode Dl, goes to an off state and inserts the voltage developed by 
the setting of R16, in series with resistors R15 and R17, through forward bi- 
ased Dl to the OT terminal. Trimpot R16 is adjusted to a value equal to the 
center position voltage of the OFFSET control, in essence the voltage repre- 
senting no offset. 


To adjust R16 properly, tune in a station or carrier and while switching 
between MIN and MAX, adjust the OFFSET control so the two positions are the 
same. Then, turn the RX-OT switch to OFF and adjust R16 for the same pitch as 
before. ) Lf, OFFSET knob ‘polnteriis) not at 12. 0'clock position under theseycon— 
ditions, reset with aid of allen wrench supplied. 


Pin Voltage Readings - (SB-N mode, DRIVE fully CCW, OFFSET off.) 
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The microphone input to the VOX circuit is taken from the top end of the 
DRIVE control potentiometer and applied to the first of two amplifiers IC-1A 
and IC-1B, with the VOX GAIN setting independent of the DRIVE setting. The 
signal is then rectified and filtered by D3, D4, and Cll, and applied to the 
summing point as a positive going dc voltage. The anti-vox signal is taken 
from the speaker amplifier, through the ANTI gain control to amplifier IC-1Cc. 
The anti-vox signal is rectified and filtered in Dl, D2, and C4, and applied 
to the summing point as a negative going voltage. 


The summing point voltage is applied to IC-1D which compares the summing 
voltage with a fixed reference from divider R17-R18. When the summing voltage 
is more positive than the reference, the output of IC-1D goes to +12 volts and 
charges C12 through blocking diode D5. The charge on C12 activates the tran- 
sistor switch Q1 which shorts the PTT line. The decay time for the charge on 
C12 is determined by the setting of the DELAY pot. 


Semiconductor Voltage Readings - (Receive mode.) 
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TEN-TEC, LN Gye REPAIR DEPARTMENT TELEPHONE 
Sevierville, TN 37862 : 615-428-0364 


LIMITED WARRANTY AND SERVICE POLICY 


GENERAL 


TEN-TEC, Inc. warrants all products to be free from defects in material and workmanship for a period 
of one year after date of purchase, under these conditions: 


ao 


Z.) 


Si) 


4.) 


Sie)) 


dn) 


8.) 


IAD) 


2) 


i) 


Registration: The warranty card must be returned promptly to establish the warranty period un- 
less otherwise stated on the card. Our card file also serves as a check on stolen equipment 
which may be sent in for repair. Please notify us immediately if your TEN-TEC equipment is 
stolen. 


Original Purchaser: This warranty applies only to the original purchaser. Your warranty card 
listing from whom purchased establishes you as the original purchaser. 


Communication with the Factory: If trouble develops, contact the TEN-TEC dealer from whom you 
purchased the unit. He is obligated to try to correct the malfunction or return the unit to us. 
If he is unable to correct the fault, you or the dealer should contact the factory by mail or 
by telephone (615-428-0364), giving serial number if assigned, symptoms of fault and conditions 
under which they appear. You will be advised whether to return the unit to us or to try a re- 
placement plug-in assembly that will be sent to you. To facilitate service calls, please use 
our direct Repair Department telephone number, 615-428-0364. (NO COLLECT CALLS, PLEASE.) 


In-Warranty Field Repairs: To expedite repairs TEN-TEC will send replacement assemblies prior 
to receiving the suspected defective one from you. The replacement will be billed on a 30 day 
memo, and credit will be issued when the defective unit is returned to us. No remittance or 
deposit is required. If the defective assembly is not returned within 30 days, you will be 
billed. Unit will be shipped to you, transportation paid by TEN-TEC. Shipping charges to the 
factory are to be borne by you. 


Return to Non-Selling Dealer: If you return the in-warranty unit to an authorized TEN-TEC deal- 
er who did not sell the unit to you, he may, at his option, repair the unit or handle the return 
to the factory. Under these conditions TEN-TEC will repair or replace all defective components 
without charge, but reasonable labor charges may be levied by the servicing dealer. TEN-TEC is 
not liable for labor charges under these conditions. 


Proper Delivery: If the unit is returned to the factory, it must be adequately packed. A note 
should be included outlining the problem, conditions under which it appears, and attempted rem- 
edies. The more specific you are, the better the possibility of a complete fix. Shipping 
charges to the factory are to be borne by you. Unit will be returned transportation paid by 
TEN-TEC. 


Exclusions: This warranty does not apply to damage caused by mishandling, lightning, voltages 
in excess of rating, reverse polarity of DC supply, or changes in circuits. Claims for damage 
in transit should be filed with the carrier. This warranty, however, is NOT voided for attempt- 
ed repairs of defective units or for incorporation of additional components such as switches, 
etc. when there is no change in the basic circuit. Under no circumstances is TEN-TEC liable 

for consequential damage to person or property by use of this unit. 


TEN-TEC reserves the right to make any improvements to its products which it may deem desirable 
without obligating itself to install such improvements in its previously manufactured products. 


This warranty is given in lieu of any other warranty, expressed or implied. 
SERVICE OUTSIDE OF U.S.A. 


Service Centers: The policies listed in this warranty do not necessarily apply outside the 
U.S.A. Many Overseas TEN-TEC dealers are qualified service centers. Contact the dealer near- 
est you for warranty service information. 


Transportation: In the event that you deal directly with TEN-TEC, Inc., all shipping charges 
to and from the factory are to be borne by you. 


TRANSCEIVERS 


Extended Pro-Rata Warranty on Models 546/580 Output Transistors: The output transistors on 

these models are unconditionally guaranteed against damage for a period of one year after date 
of purchase, under any load condition or mode of operation, except for static discharge on the 
antenna or direct lightning strike. If they fail after the warranty period, the following re- 
placement schedule will apply, provided that our service department makes the repair. (Prices 
listed are maximum and subject to reduction, depending on current transistor prices at time of 


repair.) 


2.) 


1.3) 


Zhe), 


3) 


ies) 


Sg) 


4.) 


RcOne. Vears ZC OMS UC ans, SEEOPOE Years 
$12.00 each $15.00 each $18.00 each 
(Two transistors per transceiver. Labor not included.) 


Warranty on Models 515/525 Output Transistors: The output transistors on these models are un- 
Conditionally guaranteed against damage for a period of one year after date of purchase, under 
any load condition or mode of operation, except for static discharge on the antenna or direct 
lightning strake:. 


LINEAR AMPLIFIERS 


Model 444 Warranty Exceptions: The Amplifier and Power Supply units are both covered under the 
GENERAL conditions stated above, with the following exceptions: 
A.) The warranty is void if the amplifier is powered by any source other than an approved 
TEN-TEC power supply. 
B.) The warranty is void if any of the factory sealed internal adjustments are altered. 
C.) The warranty is void if any of the protective circuits are disabled. 
D.) If used with other than a TEN-TEC transceiver the warranty may not apply. A list of 
approved transceivers is included with the amplifier. If your transceiver is not list- 
ed, contact the factory. 


Extended Pro-Rata Warranty on Model 444 Output Transistors: The output transistors on this 
model are unconditionally guaranteed against damage for a period of one year after date of pur- 
chase, under any load condition or mode of operation, except for static discharge on:the antenna 
or direct lightning strike. If they fail after the warranty period, the following replacement 
schedule will apply, provided that our service department makes the repair. (Prices listed are 
maximum and subject to reduction, depending on current transistor prices at time of repair.) 


ik ee) 2 seers ZI2@ 3 Meares 3 to 5 Years 
$30.00 each $35.C0 each $40.00 each 
(Four transistors per amplifier. Labor not included.) 


Proper Delivery: If the ‘unit is returned to the facvcory it must be adequately packed. If the 
power supply section is to be returned, remove the power transformer. The transformer may be 
retained or returned separately as indicated. 


OUT-OF-WARRANTY REPAIRS 


Field Repairs: New circuit boards or discrete components can often be supplied to eliminate 
the cost and bother of shipping the complete unit to us. A nominal charge will be made for 
the material sent. Certain assemblies integral with the main chassis, such as VFO assemblies 
and rack tuning mechanisms, are not field replaceable. 


Returned) Units) sAlongiwrth the unit, please submit a complete report on the nature,oL the mal 
function and the conditions under which it occurs. This will enable our service department to 
pay special attention to your problem area and reduce overall labor costs. No matter what the 
malfunction is, every unit will be given a complete alignment and operational check before being 
returned. 


Quotations: Quotations on repair work will be given on request, after examination of the unit. 
The amount quoted will be firm for the specific work outlined in the quotation. Should addi- 
tional material or labor requirements come to light after the repair is initiated, you will be 
contacted for approval before this phase of the repair is started. 


Repair Charge Payment: Charges below the $25.00 level will be billed to you after completion 
of the work and at the time of re-shipment. A report of all work done and parts used will 
accompany the bill. For charges greater than $25.00, prepayment will be required before the 
unit is returned. One of three methods of payment may be selected. 1.) Upon completion of the 
work the billing will be made but the unit will be held here. Upon receipt of the payment, the 
unit will be shipped. 2.) The unit will be returned to you on a COD basis, with COD charges 
borne by you. 3.) The repair charges may be paid by either MasterCharge or VISA. 

Approval for COD or charge card options can be given either at the time the unit is sub- 
mitted to us (in the accompanying letter) or when contacted upon completion of the repair. 
Please submit all raised information on your charge card when paying by this means. 


Transportation Charges: Units should be returned, transportation and insurance charges prepaid. 
Return transportation and insurance charges will be billed to you with other costs. 
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